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‘PART 1. GEOLOGIC MAPS 


1-265. Riley, George C. GEOLOGY, BURGEO- 

\MEA, NEWFOUNDLAND: Canada, Geol. Survey, 
ap 22-1959, scale 1:253,440, marginal notes, 1959, 
refs. 


_ The map and marginal notes refer to an area ad- 
cent to, and along, the S. coast of Newfoundland. 
eozoic igneous and metamorphic rocks underlie 

t of the map-area; however 2 areas of relatively 
netamorphosed sediments are shown. The sedi- 
ments are lithologically similar to some Silurian 

nd Devonian strata adjacent to the map-area. A 

eltaic environment is proposed for a group of cross- 
bedded sandstones, and an offshore platform set of 
conditions is suggested for a sequence of shale, tuff, 
and intermediate volcanic material. The sediments 
exhibit varying degrees of granitization. Syntectonic 
and post-tectonic granites and associated granitic 
rocks are distinguished. Tungsten mineralization 
is found in quartz veins in the southeastern part of 
he map-area. Interpretation of the geology is based 
Irimarily on field work. -- Auth. 


1-266. Williams, John R., Troy L. Péwé, and 
Russell A. Paige. GEOLOGY OF THE FAIRBANKS 
D-1) QUADRANGLE, ALASKA: U.S. Geol. Survey, 
ye0l. Quad. Map GQ-124, scale 1:63,360, contour 
nterval 50 ft., lat. 64945'-65°N., long. 1479-147930' 
W., 1959. 


Precambrian schist, Mesozoic(?) granitic rocks, 
ind Tertiary basalt are covered by Quaternary allu- 
mum in the Tanana lowland and by hilltop eolian silt 
ind valley alluvial silt in the Yukon-Tanana upland 
2. of Fairbanks. Engineering properties, well data, 
ind soil analyses are tabulated. The text describes 
he geology and the engineering problems caused by 
ntense seasonal frost action and permafrost, espe- 
slally where the frozen ground contains large ice 
nasses.--U.S. Geol. Survey. 


-267. Ekren, E.B. and F.N. Houser. PRELIM- 
NARY GEOLOGIC MAP OF THE SENTINEL PEAK 
YE QUADRANGLE, MONTEZUMA COUNTY, COLO- 
2ADO: U.S. Geol. Survey, Mineral Inv. Map MF- 
124, scale 1:24,000, lat. 37907'30"-37915'N., long. 
689 45'-108952'30"W., 1959 


1-268. Wallace, Robert E., Norman J. Silberling, 
William P. Irwin, and Donald B. Tatlock. PRELIM- 
NARY GEOLOGIC MAP OF THE BUFFALO MOUN- 
TAIN QUADRANGLE, NEVADA: U.S. Geol. Survey, 
Mineral Inv. Map MF-220, scale 1:48,000, contour 
nterval 40 ft., lat. 40°-40°15'N., long. 118°-118°15' 
i 1959 


-269. Crandell, Dwight R., and L.M. Gard, Jr. 
+EOLOGY OF THE BUCKLEY QUADRANGLE, 
WASHINGTON: U.S. Geol. Survey, Geol. Quad. Map 
*Q-125, scale 1:62,500, contour interval 20 ft., lat. 
1790'7'30"'-47915'N., long. 1229-122907'30"W., 1959. 


The quadrangle is mostly a NW. -sloping plain 
hat represents the surface of a volcanic mudflow 
leposit that originated at Mount Rainier about 4,800 
fears ago (radiocarbon date). The mudflow deposit 
werlies deposits of 4 glaciations. Early Tertiary 
edimentary rocks of the Puget group and overlying 
‘eechelus andesitic series are folded, faulted, and 


GeoScience Abstracts 


1. GEOLOGIC MAPS, AREAL AND REGIONAL GEOLOGY 


intruded by mafic sills, and unconformably overlain 

by Miocene sediments. Economic resources include 
coal, building stone, sand, and gravel.--U.S. Geol. 

Survey. 


PART 2. AREAL AND REGIONAL GEOLOGY 


See also: Structural Geology 2-312, 2-313; Mineral De- 
posits 2-479, 2-480; Fuels 2-488, 2-496. 


2-270. Suffel, George Gordon, George H. Reavely, 
R. Thomson, C.G. Winder, and Aleksis Dreimanis. 
GUIDE OF FIELD TRIP TO THE SUDBURY AND 
COBALT DISTRICTS, ONTARIO: 70 p., maps, secs., 
London, University of Western Ontario, Geology 
Dept., 1959. 


Geology and history of geologic investigations and 
mining in the Sudbury and Cobalt areas of Ontario. 
Field log describes Pleistocene landscapes and Pale- 
ozoic bedrock exposures along a route from London 
via Formosa (an exposed Devonian reef), Owen Sound, 
Barrie, Parry Sound to Sudbury. In the Sudbury basin 
geological formations at Copper Cliff, Onaping Falls, 
Capreol, Falconbridge, and intervening localities 
are described. In the Cobalt-Haileybury area and 
on the route from Cobalt to London via North Bay 
and Hamilton, Precambrian, Paleozoic, and Pleisto- 
cene geology is described, especially with reference 
to specific exposures.--A. Dreimanis. 


2-271. Van Siclen, DeWitt C., ed. TRANSACTIONS, 
GULF COAST ASSOCIATION OF GEOLOGICAL SOCI- 
ETIES, VOLUME IX, 1959. Prepared for the Ninth 
Annual Convention of G.C.A.G.S. and the 1959 Re- 
gional Meeting of the American Association of Petro- 
leum Geologists, held in co-operation with the Gulf 
Coast Section of the Society of Economic Paleontol- 
ogists and Mineralogists, November eleventh 
through thirteenth, 1959, at the Shamrock-Hilton 
Hotel, Houston,Texas: 321 p., illus.,port., maps, 
charts, diags., secs., logs, graphs, tables, Houston, 
1959, refs. 


The transactions for the meeting consist of 18 
technical papers, 2 abstracts of technical papers, 4 
field trip symposium papers and 2 abstracts of pa~ 
pers, and the keynote address for the convention. 
Also listed are officers and representatives of the 
Association and the various member societies. Di- 
rectories of members of the societies are provided. 

Papers and abstracts of papers are listed below. 
Those with capitalized titles are abstracted sepa- 
rately in the order in which they appear in the trans- 
actions. 


TECHNICAL PAPERS 
Williamson, J.D.M. GULF COAST CENOZOIC 


HISTORY, p. 14-29. 

Forney, L. Bruce. Frio Formation of the Upper 
Texas Gulf Coast [abstract], p. 30. 

Eargle, D. Hoye. SEDIMENTATION AND STRUC- 
TURE, JACKSON GROUP, SOUTH-CENTRAL TEXAS, 

Se aiboien 
" Hoyt, William V. EROSIONAL CHANNEL IN THE 
MIDDLE WILCOX NEAR YOAKUM, LAVACA COUN- 
liye, AMO NSy Mok, Zl esl0) 

Walters, John E. EFFECT OF STRUCTURAL 
MOVEMENT ON SEDIMENTATION IN THE PHEAS- 
ANT-FRANGITAS AREA, MATAGORDA AND JACK- 
SON COUNTIES, TEXAS, p. 51-58. 

Cantrell, Ralph B., James C. Montgomery, and 


GEOSCIENCE ABSTRACTS 


A.E. Woodard. HETEROSTEGINA REEF ON NASH 
AND OTHER PIERCEMENT SALT DOMES IN NORTH- 
WESTERN BRAZORIA COUNTY, TEXAS, p. 59-62. 

Reiter, Jesse O. REVIEW OF HITCHCOCK 
FIELD, GALVESTON COUNTY, TEXAS, Pp. 63-70. 

Akkerman, Richard P. TURTLE BAY FIELD, 
CHAMBERS COUNTY, TEXAS, p. 71-75. 

Limes, Leonard L., and Jack C. Stipe. OCCUR- 
RENCE OF MIOCENE OIL IN SOUTH LOUISIANA, 
ob J), 

a Goheen, Hunter C. SEDIMENTATION AND 
STRUCTURE OF THE PLANULINA- ABBEVILLE 
TREND, SOUTH LOUISIANA, p. 91-103. 

Hardin, Frank R. THORNWELL FIELD, JEF- 
FERSON DAVIS AND CAMERON PARISHES, LOUI- 
SIANA, p. 105-110. : 

Oakes, Ramsey L. THE GRANDISON COMPLEX, 
LAFOURCHE AND JEFFERSON PARISHES, LOUISI- 
ANA, p. 111-120. 

Puri, Harbans S., and Joseph E. Banks. STRUC- 
TURAL FEATURES OF THE SUNNILAND OIL 
FIELD, COLLIER COUNTY, FLORIDA, p. 121-130. 

Atwater, Gordon I. GEOLOGY AND PETROLEUM 
DEVELOPMENT OF THE CONTINENTAL SHELF 
OF THE GULF OF MEXICO, p. 131-145. 

Lang, Joseph W. Influence of the Jackson Dome 
on Sedimentary Facies and Water-Bearing Properties 
of the. Claiborne Group in the Jackson Area, Missis- 
sippi [abstract], p. 146. 

Kellough, Gene Ross. BIOSTRATIGRAPHIC AND 
PALEOECOLOGIC STUDY OF MIDWAY FORAMIN- 
IFERA ALONG TEHUACANA CREEK, LIMESTONE 
COUNTY, TEXAS, p. 147-160. 

Harvill, Lee L. PETROLOGY OF THE ANA- 
CACHO LIMESTONE OF SOUTHWEST TEXAS, p. 
161-165. 

Rogers, John J. W., and Cyrus Strong. TEXTUR- 
AL DIFFERENCES BETWEEN TWO TYPES OF 
SHOESTRING SANDS, p. 167-170. 

Walker, Terry. LOG INTERPRETATION IN THE 
BRACKISH WATER FRIO TREND, p. 171-177. 

Burton, R.P. NEW LOG INTERPRETATION 
TECHNIQUES FOR THE GULF COAST, p. 179-186. 


FIELD TRIP SYMPOSIUM 

LeBlanc, Rufus J., and W.D. Hodgson. ORIGIN 
AND DEVELOPMENT OF THE TEXAS SHORELINE, 
Delo 7220) 

Bernard, H.A., C.F. Major,Jr., and B.S. Parrott. 
The Galveston Barrier Island and Environs: A Model 
for Predicting Reservoir Occurrence and Trend 
[abstract], p. 221-224. 

Kane, Henry E. LATE QUATERNARY GEOLOGY 
OF SABINE LAKE AND VICINITY, TEXAS AND 
LOUISIANA, p. 225-235. 

Hsu, K. Jinghwa. Size, Sorting, Mineralogy, 
and Chemical Composition of the Recent Sands of the 
Northern Gulf Coast [abstract], p. 236. 

Byrne, John V., Duane O. LeRoy, and Charles M. 
Riley. THE CHENIER PLAIN AND ITS STRATIG- 
RAPHY, SOUTHWESTERN LOUISIANA, p. 237-259. 

Gould, Howard R., and Edward McFarlan, Jr. 
GEOLOGIC HISTORY OF THE CHENIER PLAIN, 
SOUTHWESTERN LOUISIANA, p. 261-270. 


KEYNOTE ADDRESS 
Hardin, George C., Jr. GENERAL SEMANTICS 
AND OIL EXPLORATION, p. 271-275. 


2-272. Williamson, J.D.M. GULF COAST CENO- 
ZOIC HISTORY (In: Van Siclen, DeWitt C., ed. Trans- 
actions, Gulf Coast Association of Geological Socie- 
ties, Volume IX, 1959...: p. 14-29, 13 maps, chart, 
7 secs., Houston, 1959) 14 refs. 


Isopach maps of the Wilcox, Claiborne, Jackson, — 
and total Eocene; of the Vicksburg, Frio-Anahuac, | 
and total Oligocene; and of the Miocene-to-Recent, | 
projected speculatively beyond well control, indicat ; 
that the Cenozoic sediments reach maximum thick- _ 
nesses of 45,000 ft. off the S. Texas coast and 35,0! 
ft. just W. of the Mississippi River delta in Louisi- | 
ana. Thickest deposition took place in Texas during) 
the Paleogene, shifting to Louisiana in the Neogene. _ 
Cross sections, projected beyond well data into the — 
Gulf of Mexico by the isopachs, show the form of 
Gulf Coast geosyncline. | 

The Cenozoic history of the Gulf Coast is essen- | 
tially a conflict between land and sea for possessi 
of the area of the present Coastal Plain. Along the 
northern and western sides of the Gulf of Mexico, 
with which this paper is principally concerned, ample 
supplies of mud and sand have been available to bui 
out the continent, with many interruptions by inva- 
sions of marine waters. The character of the 
sedimentary units which have been isopached is 
controlled in large part by the sequence of marine 
transgressions and regressions. The intricate 
sedimentary patterns produced by these repeated 
oscillations have provided unlimited variations in 
stratigraphic conditions for trapping oil and gas. 

The contact of Neogene on Paleogene is placed in 
the Oligocene, at the base of the Nodosaria blan- 
piedi zone because an unconformity here appears to 
be the most centrally located and extensive of 
several in the transitional wedge of Frio sandstones. . 
--Auth. 


2-273. Eargle, D. Hoye. SEDIMENTATION AND 
STRUCTURE, JACKSON GROUP, SOUTH-CENTRAL 
TEXAS (In: Van Siclen, DeWitt C., ed. Transactions: 
Gulf Coast Association of Geological Societies, 
Volume IX, 1959...: p. 31-39, 4 maps, 2 secs., log: 
Houston, 1959) 7 refs. 


The lower and middle Eocene formations of the 
Gulf Coastal Plain reflect major cyclic advances and 
retreats of the sea, but the upper Eocene formations 
(Jackson group) represent shorter cycles of alter- 
nating marine to nonmarine conditions of deposition. 
Detailed surface and subsurface studies of the Jack- 
son rocks in the Karnes County area of S.-central 
Texas show that the lithologic character and thick- 
ness of the stratigraphic units reflect conditions of 
deposition that bear a distinct relation both to re- 
gional structure and to local faults and associated 
features. 

The relation of lithology and thickness to regional 
structure are illustrated by studies of 2 units of the 
Jackson. A map showing thickness and structure of 
the Stones Switch sandstone member of the Whitsett 
formation shows an area of thick sand on the outcrop 
along the present course of the San Antonio River. 
The sedimentation there was deltaic or littoral in 
character. Down the dip is a thinner zone of sand, 
but still farther down the dip is an elongate belt of 
thicker sand that parallels the strike of the rocks 
and was presumably an offshore bar. The thickness of 
sand diminishes seaward from this offshore bar. A 
sand-percentage map of the McElroy formation, in 
the middle of the Jackson group, shows that at and 
near the outcrop the formation consists chiefly of 
clay with a few interbedded sands and is of a near- 
shore, possibly estuarine origin. Farther down the 
dip is an elongate zone where the formation is pre= 
dominantly sand that parallels the offshore bar in the 
Stones Switch and lies a few miles SE. of it. 

Local anomalous thickening and thinning of indi- 


lual units indicates that faulting produced topo- 
hic irregularities that locally, and temporarily, 
ted deposition. On top of the anticline in the 
thrown block of the "down-to-the-coast" Coy 
fault, sand units of the Stones Switch are thin- 
than the regional norm, but they are somewhat 
icker on the downthrown blocks of the Fashing and 
lobson "'up-to-the-coast" faults. QOutcrops a short 
istance N. of the Fashing fault show that a coarse- 
ained sandstone was laid down locally as a channel- 
pe deposit in the upper part of the Whitsett forma- 
tion. 
__ The outcropping beds of the lower part of the 
_ Jackson (Wellborn and Caddell formations) cut by the 
_ Falls City fault apparently were not affected by their 
proximity to the fault, indicating that movement 
along the fault did not occur during the deposition of 
those beds. -- Auth. 


2-274. Hoyt, William V. EROSIONAL CHANNEL 

_ IN THE MIDDLE WILCOX NEAR YOAKUM, LAVACA 
COUNTY, TEXAS (In: Van Siclen, DeWitt C., ed. 
‘Transactions, Gulf Coast Association of Geological 
Societies, Volume IX, 1959...: p. 41-50, 7 maps, 


_ 5 secs., Houston, 1959) 11 refs. 


3 A large mid-Eocene channel near Yoakum, Texas, 
is evident from a study of contour maps and cross 
sections assembled from the information provided 

“4 by the electrical logs of more than 50 wells. The 

; channel or canyon, clearly erosional, is filled largely 
_ with silty shale, which contrasts sharply on the well 
_ logs with the sandy character of the typical Wilcox 
strata through which it was gouged. 

This canyon can be traced for more than 50 mi., 
_from its mouth evidently near the SE. line of Lavaca 
_ County updip in a N.-northwesterly direction to the 
_ outcrop of the Wilcox in Bastrop County. At its max- 
- ium known development near the town of Yoakum it 
~ has a width of 10 mi. and a depth of 3,000 ft. 

__ A completely satisfactory explanation of the origin 
is difficult. The following factors are indicated: 
1) The presence of a major stream. 
2) The great differential in thickness of the Wilcox 
~ now known to exist, attaining as much as 8,000 ft. at 
» the outer edge of the former continental shelf, which 
placed an unstable mass of sediments adjacent to 

_ deep water and a subsiding sea floor. 

3) Slumps and slides at the mouth of the large 
stream, triggered in part by the fault action known to 
have been prevalent during Wilcox time, stoped inland 

guided by the stream channel and provided a source 

’ of turbidity currents powerful enough to cut a gentle 
gradient to the sea bottom. 

4) An abrupt transgression of the sea led to rapid 
filling of the gorge and deposition of a thin blanket of 
shale over a large area outside the channel. This 
was followed by regression during which the thick 

-and extensive sands of the Carrizo were deposited, 
These clean massive sands of the uppermost Wilcox 
entirely obliterated any evidence of the great channel 
below. -- Auth. 


. 
“s 


2-275. Walters, John E. EFFECT OF STRUC- 
TURAL MOVEMENT ON SEDIMENTATION IN THE 
PHEASANT-FRANCITAS AREA, MATAGORDA AND 
JACKSON COUNTIES, TEXAS (In: Van Siclen, _ 
DeWitt. C., ed. Transactions, Gulf Coast Associ- 
ation of Geological Societies, Volume IX, 1959...: 
p. 51-58, 4 maps, 2 secs., log, Houston, 1959) 


The Pheasant-Francitas area, in the central part 
of the Texas Gulf Coast is typical of a-portion of the 
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Frio [Oligocene] producing trend in which deposition 
was controlled largely by contemporaneous movement 
along faults. Widespread structural movement began 
near the end of Vicksburg time [Oligocene], resulting 
in regional down-to-the-coast normal faults in rela- 
tively shallow water near the ancient shore line, 
Both the alignment and displacement of these faults 
seems to have been affected by deep-seated struc - 
tures which predate the faulting. These faults were 
active during deposition of the lower and middle Frio 
sediments, so that thick sections of mud and sand 
were deposited on the downthrown sides, while com- 
paratively thin sections were being deposited on the 
upthrown sides of the faults. During early Frio . 
time the fault movement formed miniature deposi- 
tional basins on the downthrown blocks, centering 

in the areas of maximum displacement. These 
miniature basins are characterized by dip and thick- 
ening of the middle and lower Frio sediments to the 
NW. into the controlling fault. Movement along the 
faults had diminished by late Frio time, and its influ- 
ence on deposition became minor. The upper Frio 
and overlying beds dip normally southeastward 
toward the Gulf of Mexico. The crests of anticlinal 
closures shift southeastward with increasing depth 
due to the rather abrupt thinning of the middle and 
lower Frio sections in that direction.-- Auth. 


2-276. Cantrell, Ralph B., James C. Montgomery, 
and A.E. Woodward. HETEROSTEGINA REEF ON 
NASH AND OTHER PIERCEMENT SALT DOMES IN 
NORTHWESTERN BRAZORIA COUNTY, TEXAS (In: 
Van Siclen, DeWitt C., ed. Transactions, Gulf 
Coast Association of Geological Societies, Volume 
IX, 1959...: p. 59-62, map, 4 secs., Houston, 1959) 
6 refs. 


Reef limestone as much as 377 ft. thick occurs in 
the Heterostegina zone of the Anahuac formation 
(Oligocene) in part of northwestern Brazoria County 
about 40 mi. SSW. of Houston, around Damon Mound, 
Nash, and West Columbia piercement salt domes. 
This locally-developed limestone is completely sur- 
rounded by normal Heterostegina limy shale or shale 
with one or more very thin limestone beds. 

At Nash dome the upper part of the limestone is 
porous, consisting chiefly of "honeycomb" corals, 
and the lower part is more dense. Indications are 
that the Heterostegina reef developed in a nearshore, 
shallow-water environment, and that its growth did 
not terminate at the end of Anahuac time but continued 
into the early Miocene. 

Large diameter conventional cores are recom- 
mended for evaluating the production potential of the 
Heterostegina limestone. Although the best porosity 
is found in the top of the limestone, it may develop 
also in other intervals. The limestone production 
at Nash field does not have a common oil-water 
contact. 

Substantial oil production has been obtained from 
Heterostegina limestone and more may be expected 
at Nash, Damon Mound, and West Columbia fields, 
at depths varying from approximately 2,000 ft. at 
Damon to 4,350 ft. at Nash. -- Auth. 


2-277. Reiter, Jesse O. REVIEW OF HITCHCOCK 
FIELD, GALVESTON COUNTY, TEXAS (In; Van 
Siclen, DeWitt C., ed. Transactions, Gulf Coast 
Association of Geological Societies, Volume IX, 
1959...: p. 63-70, 7 maps, 2 secs., 3 logs, table, 
Houston, 1959) 4 refs. 

The stratigraphy and structure of Hitchcock Field, 


4 he 
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located about 40 mi. SE. of Houston, is discussed 

in light of the 27 wells drilled there since Halbouty 
and Simmons' original study in 1941. The producing 
structure appears to be an E.-W. anticline, the crest 
of which has been downfaulted to form a graben. 
Maximum stratigraphic throw of the faults in the 
field is 280 ft. A large regional strike fault that 
passes N. of the field has a stratigraphic throw of 
830 ft. The greatest structural growth seems to 
have occurred during late Miocene and early Pliocene 
time. 

The sand in which oil was first discovered (the 
5,100-ft. sand) is still the most important reservoir 
in the field. It is absent over the crest of the anti- 
cline, but is present on the W.,S., and E. flanks. 

Cumulative production from Hitchcock Field 
through 1957 was 4,115,421 barrels of oil, 1,889 
barrels of condensate, and 1,180,919 MCF of gas. 
All of the oil and most of the gas comes from the 
Miocene. Some gas is produced from the Pliocene. 
Three wells drilled to the Oligocene Frio sands 
failed to find production in that section. -- Auth. 


2-278. Akkerman, Richard P. TURTLE BAY 
FIELD, CHAMBERS COUNTY, TEXAS (In: Van 
Siclen, DeWitt C., ed. Transactions, Gulf Coast 
Association of Geological Societies, Volume IX, 
1959...: p. 71-75, 2 maps, 2 secs., table, Houston, 
1959) 


Turtle Bay Field, located about 40 mi. due E. of 
Houston, occupies a low-relief anticline which was 
formed by subsidence into rim synclines around 
several salt domes regionally updip (N.) from the 
field. The SE. flank of the anticline remained stable 
as the regional SE. dip was reversed to form a NW. 
flank by subsidence of the strata into rim synclines 
around Moss Bluff, Lost Lake, and Hankamer salt 
domes. The Heterostegina limestone of the Anahuac 
formation (Oligocene) is thicker than normal in the 
area showing reversal of regional dip, a change 
which may be used as a criterion to localize the 
search for more such structures in the Houston 
district. 

The field produces oil and gas from the strati- 
graphically highest extensive sandstone (about 10 ft. 
thick) in the Marginulina zone of the shaly Anahuac 
formation, It is believed that this sandstone served 
as an aquifer to carry off the water squeezed from the 
enclosing shales as they were compacted, that the 
oil and gas travelled with the water, and that these 
were left behind through gravitational separation in 
the anticline. Continued flow of compaction water 
in a regionally updip direction is suggested by an 
apparent NW, tilt of the oil-water contact.-- Auth. 


2-279. Limes, Leonard L., and Jack C. Stipe. 
OCCURRENCE OF MIOCENE OIL IN SOUTH LOUISI- 
ANA (In: Van Siclen, DeWitt C., ed. Transactions, 
Gulf Coast Association of Geological Societies, 
Volume IX, 1959...: p. 77-90, 16 maps, 4 secs., 
graph, Houston, 1959) 129 refs. 


Miocene sediments have yielded more than 3 
billion barrels of oil from approximately 380 fields 
along the Louisiana Gulf Coast. Favorable sedimen- 
tary circumstances combine with a variety of struc- 
tures to provide excellent conditions for accumula- 
tion. 

The Miocene section is divisible into biostrati- 
graphic units. Each unit possesses 3 distinct facies: 
updip a continental and nearshore massive sand 
facies, farther S. an intermediate facies of alter- 


nating sands and marine shales, and downdip a deep- 
water facies of predominantly dark marine shales. 


Each biostratigraphic unit thickens downdip, the ry 


most pronounced thickening taking place seaward 


of the hinge line which separated the continental : 


shelf and the continental slope at the time of deposi- 
tion. 

The Miocene strata dip regionally southward into 
the Gulf Coast geosyncline. Regional dip increases 
with depth to more than 800 ft. per mi. It is inter- 
rupted by piercement salt domes, nonpiercement 
or deep-seated salt domes, residual highs and 
normal faults, all of which are related directly or 
indirectly to the plastic flow of sediments under 
gravity forces. 

The Miocene sediments produce oil and gas ina 


belt basinward from the older Eocene and Oligocene ~ 


producing trends. Within the subdivisions of the 
Miocene the production shifts to the S. and E. as the 
producing unit becomes younger. Most of the reser- 
voirs are in the intermediate facies of alternating 
sand and marine shale. The stage of development 

of Miocene production becomes increasingly youth- 
ful toward the coast line and into the offshore prov- 
ince, which represents one of the largest concentra- 
tions of undrill ed reserves in the world.-- Auth. 


2-280. Goheen,Hunter C. SEDIMENTATION AND 
STRUCTURE OF THE PLANULINA-ABBEVILLE 
TREND, SOUTH LOUISIANA (In: Van Siclen, DeWitt 
C., ed. Transactions, Gulf Coast Association of 
Geological Societies, Volume IX, 1959...: p. 91-103 
6 maps, 7 secs., 3 logs, Houston, 1959) 21 refs. 


The term Erath member is proposed for the so- 
called deep water facies of the downdip Anahuac 
formation, which is regarded as upper Oligocene or 
lower Miocene. The middle neritic Planulina and 
outer neritic to bathyal Abbeville are considered 
here as biostratigraphic zones within the Erath mem- 
ber. The Erath member consists mostly of shale, 
but the erratic sands occasionally found in it form a 
productive trend across Louisiana from the Cameron 
Parish coastal area due E. to St. James Parish. The 
particular economic significance of the Erath sands 
results from their having been deposited in deeper 
water than the sands of most other S: Louisiana 
productive trends. A study of the depositional types 
of sand and their distribution, in relation to the 
tectonic history, aids in locating areas that are 
prospective for hydrocarbon accumulation. -- Auth. 


> 


2-281. Hardin, Frank R. THORNWELL FIELD, 
JEFFERSON DAVIS AND CAMERON PARISHES, 
LOUISIANA (In: Van Siclen, DeWitt C., ed. Trans- 
actions, Gulf Coast Association of Geological Soci- 
eties, Volume IX, 1959...: p. 105-110. 4 maps, 
sec., log, Houston, 1959) 


Thornwell Field is located in the lower Miocene 
producing trend of southwestern Louisiana, in Jef- 
ferson Davis and Cameron parishes. It was dis- 
covered by Cities Service Oil Company in 1942 and 
developed into a 4-well field, producing gas and 
condensate from a Planulina palmerae sand occurring 
between 9,600 and 9,700 ft. After depletion and 
abandonment of these 4 wells, Austral Oil Company 
and Pan American Production Company drilled 
several deep tests and discovered gas condensate in 
the Marginulina, Camerina, and Miogypsinoides 
sand sections. 

The Thornwell Field is a domal structure with 
an exceedingly complex fault pattern. This pattern 


ret 


Sists of a large NW.-striking fault that enters 
field from the SW. and breaks up into a system 

f smaller radial faults as it crosses the dome. The 
st northwesterly fault block (on the upthrown side 
the large fault) is the highest structurally, and 
ach block becomes successively lower around the 
tructure in a clockwise direction. The sediments 

e considerably thicker on the downthrown side of 
ach fault than on the upthrown side, demonstrating 
shat fault movement was contemporaneous with 
iment deposition. 

= Sand development is much poorer in the higher 

_ (northwesterly) fault block than in the lower (south- 
P15) segments. The Camerina sand may be an ex- 
~ ception to this generalization since it is known to be 
"well developed in only 1 fault block. No wells in 

__ the lowest fault blocks have penetrated beds older 
Z than Marginulina howei.-- Auth. 
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_ 2-282. Oakes, Ramsey L. THE GRANDISON 

* COMPLEX, LAFOURCHE AND JEFFERSON PAR- 
_ ISHES, LOUISIANA (In: Van Siclen, DeWitt C., ed. 
4 Transactions, Gulf Coast Association of Geological 
_ Societies, Volume IX, 1959...: p. 111-120, 2 illus., 
_ 4maps, sec., Houston, 1959) 


3 The Grandison area, centering in southeastern 

~ Lafourche Parish, on the Mississippi River delta, 
is a local basin surrounded by salt domes and anti- 

_ Clines. Hingeline flexures and normal faults help 
to make correlative zones 2,000 ft. lower in the 
center of the basin than on the flanking anticlines. 
The main producing sands of the basin either grade 

. into shale or are truncated onto the flexures and 

' against the faults. One gas sand produces over a 

_ distance of more than 12 mi. along its pinchout on 
the flanks of 4 major anticlines. Isopach maps were 


4 


valuable in predicting where the pinchout would occur. 


The foraminiferal assemblages in the marine 
zones reflect ecological changes that occur across 
the faults and flexures and on the flanks of the anti- 
clines. The most extensive producing sand contains 
gas wherever the ecological conditions under which 
it was deposited are constant; but where these con- 
ditions change across the closely controlled Coffee 
Bay fault and onto the anticlines, no accumulation 
occurs. 

Two separate reflection seismic surveys failed 
to find the Coffee Bay fault because they mapped from 
dips plotted on cross sections. After the fault had 
been proved by drilling it was found on the record 
sections by careful examination. These show that 
much of the displacement across this zone is by 
steep dip rather than by faulting alone and that the 
amount of actual fault movement is much less than 
the amount of stratigraphic thickening onto the down- 
thrown block. 

Although the central part of the Grandison complex 
is a structural basin at depth, above 7,000 ft. it is 
a broad, very gentle dome that makes a prominent 
photogeologic anomaly that has aided exploration. -- 
Auth. 


2-283. Puri, Harbans S., and Joseph E. Banks. 
STRUCTURAL FEATURES OF THE SUNNILAND 
OIL FIELD, COLLIER COUNTY, FLORIDA (In: Van 
Siclen, DeWitt C., ed. Transactions, Gulf Coast 
Association of Geological Societies, Volume IX, 
1959...: p. 121-130, 18 maps, chart, 2 secs., 
Houston, 1959) 11 refs. 


- Salient structural features of the Sunniland oil 
field are discussed and illustrated by structure maps 
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drawn on the top of a sand in the Miocene, on top of 
the Crystal River formation, the Avon Park lime- 
stone, the Lake City limestone, the Oldsmar uncon- 
formity, the Oldsmar anhydrite, the Cedar Keys 
formation, the Cedar Keys anhydrite, the Upper 
Cretaceous, the Lower Cretaceous, near the top of 
the Fredericksburg, near the top of the Trinity, and 
on top of an anhydrite near the Sunniland producing 
zone. Isopach maps of the Cedar Keys formation, 
the upper Cretaceous, and the Lower Cretaceous 
(between the top of the Lower Cretaceous and the top 
of an anhydrite near the Sunniland producing zone) 
illustrate the lateral variations in thickness of these 
stratigraphic units. 

There is a gradual localization and a gradual 
increase in relief of the producing fold from the 
tilted but nearly planar beds of the Paleocene Cedar 
Keys at a depth near 3,400 ft. down to the top of the 
Sunniland producing zone at a depth near 11,500 ft. 
At about 11,500 ft.,near the Sunniland pay zone, the 
producing fold has 150 ft. of relief. However, tilting 
to the NE. by 50 ft. per mi. has reduced the closure 
to where the producing fold shows only 36 ft. of 
proved closure. Poor symmetry and the presence of 
2 high points suggest that the producing fold is a 
depositional feature. 

The local relief on top of the hard cavernous 
dolomite (Oldsmar limestone) is about 650 ft.; this 
feature is thought to have been a topographic low in 
karst topography and is mapped as a large unconform- 
ity. Above this feature, beds of the Lake City lime- - 
stone (Claiborne), the Avon Park limestone, and the 
Crystal River formation filled in the low and restored 
a nearly level surface of deposition above which a 
few hundred feet of Miocene to recent sediments 
occur. --Auth. 


2-284. Atwater, Gordon I. GEOLOGY AND PE- 
TROLEUM DEVELOPMENT OF THE CONTINENTAL 
SHELF OF THE GULF OF MEXICO (In: Van Siclen, 
DeWitt C., ed. Transactions, Gulf Coast Association 
of Geological Societies, Volume IX, 1959...: p. 131- 
145, illus., 12 maps, 3 secs., 3 graphs, Houston, 
1959) 12 refs. 


The stratigraphic and structural framework of the 
Gulf of Mexico is described, with particular refer- 
ence to that portion with water depths of less than 
200 ft. , which is considered the limit of economic 
accessibility for petroleum exploration. This limit 
encompasses 96,000 sq. mi. bordering the coast of 
the United States and 56,000 sq. mi. bordering Mex- 
ico. Of the total, only the 20,000-sq. mi. area off 
the coast of Louisiana has provided economic success. 

A cross section from N. of Baton Rouge, Louisi-: 
ana, to Merida, Yucatan, shows the Tertiary Gulf 
Coast geosyncline. Maps of the Gulf of Mexico are 
presented showing the extent of the Mesozoic, early 
Tertiary, late Tertiary and Quaternary sediments 
that are considered proved or prospective for petrol- 
eum exploration within the 200-ft. water depth. 

The oil and gas development of the continental 
shelf bordering Louisiana and Texas is described, 
and a map is presented showing the distribution of 
the offshore structures that have been drilled or 
leased to date. As of July 1, 1958, 86 fields have — 
been found by the testing of 123 prospects off Louisi- 
ana, and approximately 2.5 billion barrels of oil and 
9 trillion cu. ft. of gas have been outlined by the 
successful completion of 1,302 wells out of a total 
of 1,896 tests. The reserves established by a total 
of 133 wells drilled off the Texas coast are neg] igible. 
While 162 offshore prospects have been tested in the 
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whole area, these represent only about 50% of the 
structures indicated by geophysical data. 

As examples of offshore deep-seated salt dome 
fields, structure maps are presented for the Block 
110 field, West Cameron area, and the Block 39 
(Rollover) field, Vermilion area, Louisiana. A 
structure map and cross section of the Block 126 
field, Eugene Island area, Louisiana, exemplify the 
shallow piercement salt dome fields. The occurrence 
of S on the Block 18 dome, Grand Isle area, Louisi- 
ana, where operations for mining are now under way, 
is illustrated. -~- Auth. 


2-285. Kellough, Gene Ross. BIOSTRATIGRAPHIC 
AND PALEOECOLOGIC STUDY OF MIDWAY FORA- 
MINIFERA ALONG TEHUACANA CREEK, LIME - 
STONE COUNTY, TEXAS (In: Van Siclen, DeWitt 
C., ed. Transactions, Gulf Coast Association of 
Geological Societies, Volume IX, 1959...: p. 147- 
160, 5 illus., 2 maps, sec., 2 graphs, log, 4 tables, 
Houston, 1959) 18 refs. 


The Midway group of Texas, a predominantly 
shale, sandy shale, and sandy limestone section of 
Paleocene age, was deposited in an open sea whose 
depth fluctuated between very shallow and deep. This 
concept is based on a study of samples from Tehua- 
cana Creek, Limestone County, in E.-central Texas. 
The interval sampled extends upward for 278 ft. from 
the Cretaceous-Paleocene contact. Lithologic ex- 
amination revealed a complete cycle of deposition, 
with a basal glauconitic sand overlain successively 
by sandy shale, sandy limestone or limy sandstone, 
glauconitic sand, and shale. 

The foraminiferal content indicates that the very 
lowest beds of the Midway (Littig member of Kincaid 
formation) are marine, not littoral, probably mid 
to outer neritic. Seemingly the unconformity between 
this section and the Cretaceous developed without 
the latter being exposed subaerially. Biostratigraph- 
ic and paleoecologic interpretation demonstrates 
that the shales and sandy shales of the lowest part 
of the succeeding Pisgah member were deposited 
in water deeper than 200 m. As the water became 
more shallow, sands and calcareous muds inter- 
bedded with sands of the upper Pisgah and Tehuacana 
member were deposited. This shallow-water envi- 
ronment favored an abundant growth of a few species 
of Foraminifera. The Mexia member (lower unit of 
Wills Point formation) represents a gradual return 
to a deeper water environment characterized ini- 
tially by a glauconitic sand followed by glauconitic 
muds and a rich fauna of both deep- and shallow- 
water species. The dark pyritic muds of the upper 
part of the Mexia member were deposited in deep 
water (below 200 m.). The fauna is rich in variety 
of genera and species of Foraminifera but poor in 
number of individuals. 

The Midway group of Texas (=Danian) has been 
included in the Globigerina compressa-daubjergensis 
zone by Loeblich and Tappan. An analysis of the 
distribution of Foraminifera showed that 4 zonules 
can be established at this locality. They are, 
numbered from the base upward: ; 

4. Marginulina tuberculata (Plummer) zonule 

3. Polymorphina cushmani Plummer zonule 

2. Discorbis newmanae Plummer zonule 

1, Alabamina midwayensis Brotzen limbata 
(Plummer) zonule.--Auth. = a 


2-286. Harvill, Lee L. PETROLOGY OF THE 
ANACACHO LIMESTONE OF SOUTHWEST TEXAS 
(In: Van Siclen, DeWitt C., ed. Transactions, Gulf 


Coast Association of Geological Societies, Volum 
IX, 1959...: p. 161-165, illus., Houston, 1959) 7. 
refs. 


The Anacaho limestone, noted for its high asp! 
content, is exposed in scattered outcrops W. of Si 
Antonio, from western Bexar County to eastern Ki 
County. It occupies the stratigraphic position of chi 
Taylor group in the Upper Cretaceous. che formati 
consists predominantly of organic fragmental lime-; 
stone, containing only traces of terrigenous materia 

The Anacacho is locally abundant in asphalt. A _ 
previous investigator concluded that this was depos- 
ited right along with the limestone, and argued front 
this example that liquid petroleum generally origi- | 
nated in the reservoirs where it now is found. How} 
ever, the present writer's petrographic study shows 
that the bituminous material invaded the limestone, 
then shrank by loss of volatile constituents. This is 
based especially on the following evidence: 1) The — 
pore space in the limestone is overwhelmingly of _ 
secondary origin; no truly primary porosity could t 
demonstrated. 2) The contact of asphaltic with 
asphalt-free rock cuts across the bedding. 3) The 
asphalt does not completely fill the pore space of th 
rock but forms a coating on the limestone particles, 
Auth. 


2-287. Rogers, John J.W., and Cyrus Strong. 
TEXTURAL DIFFERENCES BETWEEN TWO TYPE} 
OF SHOESTRING SANDS (In: Van Siclen, DeWitt C. 
ed. Transactions, Gulf Coast Association of Geo- 
logical Societies, Volume IX, 1959...: p. 167-170, 
4 graphs, Houston, 1959) 14 refs. 


Exploitation of oil and gas‘accumulations in "shoe 
string sands" can be aided materially by determinin 
with samples from even a single well, whether a 
sand stringer is an offshore bar deposit with a linea 
shape and lying parallel to the depositional trend or 
whether it is a river deposit cutting across the de- 
positional trend and having a sinuous shape. The 
present research has disclosed textural criteria 
applicable to well samples which serve to distingui: 
between these 2 types of "shoestring sands." 

Samples taken from rivers and from beaches 
along the Texas Gulf Coast indicate clear textural 
differences between the 2 environments. Compare 
to river sands, beach sands show an extremely 
restricted range of mean sizes and sorting coeffi- 
cients. Furthermore, river sands with sorting 
coefficients equal to those of beach sands are invar 
iably coarser than beach sands, whereas river san 
of the same mean size as beach sands are more 
poorly sorted. Consequently, plots of mean size 
versus sorting yield a clear distinction between the 
2 types of sediment. 

The above information has been obtained by siey 
analyses of unconsolidated sediments. Mean sizes 
and sorting coefficients of sandstones, however, c: 
be approximated readily by grain counts in thin sec 
tions. In 15 minutes, or less, sufficient grains ca 
be counted in section to enable the geologist to dis- 
tinguish between the typical beach and river sands 
studied in the present work.-- Auth. 


2-288. Walker, Terry. LOG INTERPRETATION 
IN THE BRACKISH WATER FRIO TREND (In: Van 
Siclen, DeWitt C., ed. Transactions, Gulf Coast 
Association of Geological Societies, Volume Ix, 
1959...: p. 171-177, chart, 5 logs, 2 tables, 
Houston, 1959) 


The interpretation of electrical well logs in the 


‘ackish water Frio trend of the Texas Gulf Coast 
further complicated by thin sands containing nu- 

ous shale and dense streaks. Such stratigraph- 
conditions require measurements of flushed zone 
Sistivity and true formation resistivity over very 
ort vertical intervals. These stratigraphic condi- 
ons coupled with the higher resistivity formation 
ater offer the ideal application of the FoRxo-Guard 
log combination in that fluid content can be resolved 
in sand stringers as thin as 1 1/2 ft. The combina- 
tion of logs makes it possible to determine reliably 
and rapidly formation fluid, percent saturation, and 
_ porosity. 
be: The Guard log correlates well with conventional 
electric logs. It shows more detail and character 
_than the latter, so that correlations between Guard 
logs are more accurate and permit recognition of 
less conspicuous stratigraphic changes. -- Auth. 


_ 2-289. Burton R.P. NEW LOG INTERPRETATION 
_TECHNIQUES FOR THE GULF COAST (In: Van 
Siclen, DeWitt C., ed. Transactions, Gulf Coast 
Association of Geological Societies, Volume IX, 
~1959...: p. 179-186, chart, diag., graph, 3 logs, 
“Houston, 1959) 4 refs. 


___ The fact that porosity can be measured accurately 
- with the sonic log has prompted new procedures for 
estimating saturation, wherein data concerning the 


_ various permeable beds in a given well are compared. 


1) In one approach a comparison is made of the 
_ values of the formation water resistivity computed 
from the resistivity log and from the sonic log. 
* Actually, apparent formation water resistivities are 
_calculated in assuming that all sands are wet. With 
the concept of continuity, this procedure makes 
possible a quick determination of zones of saturation 
_in shaly sand and in cases where there are apprecia- 
ble variations in formation water salinity with depth. 
2) It has been found also that comparison of the 
apparent formation factor obtained from the sonic 
log with that computed from a short investigation 


resistivity log may reveal in many cases the presence 


of residual oil or gas and thus detect potentially 
“productive formations. This procedure is valuable 
when true formation resistivity and the resistivity 
of the formation water are in doubt. 
Although these 2 procedures permit only a qualita- 
tive interpretation of the log, they have the advantage 
of speed and simplicity. The quantitative interpreta- 
tion that remains to be done can be performed very 
‘quickly since all the nonproductive formations have 
been eliminated by the above procedures. The first 
procedure is best adapted to formations of high 
porosity and in fresh mud. The second procedure 
works best in formations of low porosity and with 
little contrast between the mud and formation water 
resistivities. 
Examples illustrate the application of these 2 
techniques in the Miocene, Frio, and Wilcox sections 
of the Gulf Coast. -- Auth. 


2-290. LeBlanc, Rufus J., and W.D. Hodgson. 
ORIGIN AND DEVELOPMENT OF THE TEXAS 
SHORELINE (In: Van Siclen, DeWitt C., ed. Trans- 
actions, Gulf Coast Association of Geological Soci- 
eties, Volume IX, 1959...: p. 197-220, 8 illus., 13 
maps, 2 secs., graph, Houston, 1959) 67 refs. 


The shoreline of Texas generally parallels the 
regional trend of the coastal plain and the outer edge 
of the continental shelf. The seaward slope of that 
portion of the coastal plain which hes below 300 ft. 


GroLocic Maps, AREAL AND REGIONAL GEOLOGY 


elevation is about the same as the slope of the inner 
Continental shelf which is less than 300 ft. deep. 
This slope varies from about 6 ft. per mi. S. of 
Corpus Christi to about 2 1/2 ft. per mi. E. of Gal- 
veston, Texas. 

The coastal features of Texas consist of 1) alluvial 
valleys and deltaic plains, 2) estuaries, 3) barrier 
islands, and 4) lagoons. 

The Gulf Coastal Plain in Texas is drained mainly 
by 9 rivers and their tributaries. The size of the 
alluvial valley and deltaic plain for any one stream 
is proportional to the size and silt load of that stream. 
Large streams, such as the Rio Grande and the 
Brazos River, have wide alluvial valleys and broad- 
deltaic plains and empty directly into the Gulf of 
Mexico, Smaller streams, such as the Nueces and 
San Jacinto rivers, flow in comparatively narrow 
valleys and empty into shallow bays or estuaries 
which lie behind barrier islands. These estuaries, 
such as Baffin, Corpus Christi, San Antonio, and 
Galveston bays, are elongated perpendicular to the 
coast. The lagoonal type of bay lies directly behind 
the barrier island and is elongated parallel to the 
coast, or normal to the estuary type of bay. Exam- 
ples of this type are Laguna Madre, Aransas, Mata- 
gorda, West, and East bays. The barrier islands 
of Texas range in length from about 15 mi. to over 
110 mi. and rise as much as 50 ft. above sea level. 
One of the characteristic features of these barrier 
islands is a series of abandoned beach ridges whicn 
are aligned parallel to the present seaward edge of 
the islands. 


The shoreline of Texas consists of a Gulf shore- 
line and a bay shoreline. The Gulf shoreline is the 
seaward edge of the barrier islands and deltaic 
plains, and the bay shoreline lies at the edge of the 
mainland and behind the barrier islands. The Gulf 
shoreline is generally very regular, arcuate, and 
characterized by well-developed sand beaches. In 
contrast, the bay shoreline is quite irregular and 
generally devoid of sand beaches. In many places 
the bay shoreline is associated with low-lying Recent 
marshes; low bluffs characterize the bay shoreline 
wherever wave action is eroding Pleistocene terrace 
deposits. 

Some features of the shoreline are of late Pleisto- 
cene age while others are definitely related to the 
Recent epoch. During the last Pleistocene glacial 
stage when sea level was lowered approximately 450 
ft, the coastal Texas streams deeply entrenched their 
valleys, and the Gulf shoreline was probably 50 to 
140 mi. seaward of the present shoreline. With melt- 
ing of the late Pleistocene glaciers and the accompany - 
ing rise in sea level, Texas streams alluviated their 
entrenched valieys. Sedimentation in these valleys 
did not keep pace with rising sea level, and conse- 
quently the lower portions of the entrenched valleys 
were drowned to form a series of estuaries. The bay 
shoreline of Texas originated during this stage. 
During the standing sea level stage, which began 
about 5,000 years ago, the large Texas rivers, the 
Rio Grande, Brazos, and Colorado, filled their former 
estuaries and constructed broad deltaic plains which 
protrude into the Gulf. The smaller Texas river 
which carry lesser quantities of sediments are still 
in the process of filling their estuaries. A series oft 
barrier islands was formed along the coast between 
the Rio Grande and Colorado-Brazos deltaic plains 
and EB. of the Colorado-Brazos deltaic plain, giving 
rise to the Gulf shoreline along these segments of the 
coast. The abandoned beach ridges and intervening 
low swales and mud flats, which are well preserved 
on these barrier islands, clearly demonstrate the 
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seaward growth of the islands during the standing sea 
level stage. Although most of. the Gulf shoreline of 
Texas has regressed seaward during the past few 
thousand years, there are a few notable examples of 
local marine transgressions. -- Auth. 


2-291. Kane, Henry E. LATE QUATERNARY 
GEOLOGY OF SABINE LAKE AND VICINITY, 
TEXAS AND LOUISIANA (In: Van Siclen, DeWitt C., 
ed. Transactions, Gulf Coast Association of Geo- 
logical Societies, Volume IX, 1959...: p. 225-235, 

7 maps, chart, diag., Houston, 1959) 7 refs. 


The late Pleistocene and Recent sediments, faunas, 
and geomorphology were mapped in the vicinity of 
Sabine Lake, in an area that straddles the Texas- 
Louisiana state line and extends into the Gulf of Mex- 
ico. The former valley of the Neches and Sabine 
rivers is entrenched into oxidized Pleistocene depos- 
its toa minimum depth of 120 ft. at the Gulf of Mex- 
ico shoreline. This valley has been filled in by the 
streams and closed off at its southern end, except 
for Sabine Pass, by prograding of the Gulf shoreline 
to form the present lake estuary, Sabine Lake. The 
erosion and subsequent alluviation were caused by 
a fall and rise in sea level due to waxing and waning 
of continental glaciers late in Quaternary time. 

Lithology and fauna, especially the Foraminifera, 
were determined from cores and clam shell samples 
taken in the Sabine Lake estuary and Gulf of Mexico 
nearshore neritic environments. No lithologic 
criteria for distinguishing these 2 environments were 
evident in the surface sediments or in core samples 
taken 3 ft. and 6 ft. below the surface. 

Foraminiferal biofacies, however, do differentiate 
clearly the estuarine and the nearshore neritic envi- 
ronments. ‘The species and their percentages in the 
bottom sediments of Sabine Lake differ from those of 
the Gulf of Mexico, and from those in the core sam- 
ples from 3 and 6 ft. The biofacies of the core sam- 
ples from under the lake are similar to those of the 
present Gulf, indicating greater circulation of saline 
waters from the Gulf of Mexico before the S. end of 
Sabine Lake was restricted. -- Auth. 


2-292. Byrne, John V., Duane O. LeRoy, and 
Charles M. Riley. THE CHENIER PLAIN AND ITS 
STRATIGRAPHY, SOUTHWESTERN LOUISIANA 
(In: Van Siclen, DeWitt C., ed. Transactions, Gulf 
Coast Association of Geological Societies , Volume 
IX, 1959...: p. 237-259, 4 illus., 2 maps (1 fold.), 
3 secs. (2 fold.), 8 diags., graph, Houston, 1959) 
20 refs. 


The low coastal marshland of southwestern 
Louisiana is characterized by numerous relict beach 
ridges, or cheniers, which give the region its name. 
From analyses of cores along a N.-S. line of section 
through Creole, Louisiana, it has been possible to 
identify 4 faunal zones and 7 distinct sedimentary 
facies in the post-Pleistocene deposits which under- 
lie the plain, The faunal zones, named after the 
dominant foraminifers, are: the Streblus, Streblus- 
Elphidium, Quinqueloculina, and Trochammina zones. 
The sedimentary facies consist of varying propor- 
tions of sand, silt, and clay which, together with 
their contained faunas, clearly reflect the environ- 
ments of deposition, including marsh, bay, mudflat, 
open gulf, and beach. 

The relict beaches, or cheniers, are lenticular 
sand and shell bodies similar to certain shoestring 
sands which commonly serve as oil reservoirs in 
older rocks; thus, they hold special interest for the 
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petroleum geologist. The cheniers, which extend j 
as uninterrupted coastwise ridges up to 30 mi. in i 
length, are biconvex in cross section and average & 
about 600 ft. across and about 7 ft. in thickness. 
They rise from a few inches to more than 10 ft. 2 
above the marsh. They are characterized by a $ 
smooth, generally arcuate seaward front and an : 
irregular landward margin. These deposits rest on — 
shallow gulf bottom sand and silty clay and are over=_ 
lapped by organic marsh silt and clay. Shouldthe 
ridges eventually be buried by such marsh deposits, _ 
they will form potential stratigraphic traps. A | 
knowledge of the characteristic shape, trend, and ~ | 
dimensions of the chenier sands, and of their dis- | 
tinctive sedimentary and faunal properties should 

aid materially in identifying similar potential reser-_ 
voirs in the subsurface. -- Auth. t 


2-293. Gould, Howard R., and Edward McFarlan, © 
Jr. GEOLOGIC HISTORY OF THE CHENIER PLAIN, 
SOUTHWESTERN LOUISIANA (In: Van Siclen, DeWitt 
C., ed. Transactions, Gulf Coast Association of 
Geological Societies, Volume IX, 1959...: p. 261- 
270, illus., 2 maps (1 fold.), 2 fold. secs., diag., 
graph, Houston, 1959) 15 refs. 


Studies of the surface features and underlying 
Recent sediments of the chenier plain of south- 
western Louisiana have made it possible to establish 
the major events in its development. A chronologi- 
cal framework for these events has been determined 
through radiocarbon dating of more than 100 surface 
and subsurface samples. 

The wedge of Recent sediments records the final 
stage in postglacial rise of sea. level and the subse- 
quent stillstand at the present elevation. The basal 
part of the wedge consists of transgressive brackish- 
water and marine deposits laid down on the under- 
lying Pleistocene surface as the sea rose from -17 ft. 
5,600 years ago to its present level about 3,000 years 
ago. Coincident with or shortly before reaching 
this level, the longshore influx of sediment, chiefly 
from the Mississippi River, brought about a general 
outbuilding of the coast; in the western part of the | 
area where a number of borings have been made and 
studied in detail, it has been shown that the near- 
surface coastal deposits rest upon a seaward-thick- 
ening accumulation of gulf-bottom sediments that 
form the upper part of the sedimentary wedge. At 
times of abundant sediment supply, the shore moved 
rapidly seaward through the accumulation of marsh- 
capped mudflat deposits; during periods of slight 
sediment influx, wave attack slowed or halted the 
advance and locally brought about shore retreat. It 
was during these latter periods that the beach ridges 
or Cheniers, which now stand as relict "islands" 
in the marsh, were developed. Ranging in age from 
2,800 to less than 300 years, these ridges record 
progressive changes in the configuration of the 
shoreline as it advanced seaward more than 10 mi. 
to its present position. -- Auth. 


2-294. Hardin, George C., Jr. GENERAL SE- 
MANTICS AND OIL EXPLORATION (In: Van Siclen, 
DeWitt C., ed. Transactions, Gulf Coast Associ- 
ation of Geological Societies, Volume TX 9 59 sone 
p. 271-275, Houston, 1959) 3 refs. 


Semantics is the science of meanings. General 
semantics is concerned with how people perceive the 
world around them and how they cope with their 
problems. Communication between people is based 
largely on words, and the effectiveness of the com- 


cation depends upon the extent to which all 
olved understand the meaning of the words in the 
way. Much of the prejudice and superstition 
hich exists in the business of oil exploration can 
e eliminated by a careful analysis of the true mean- 
; of the words used in the light of all present day 
nowledge. Oil finders and management must not 
prejudiced against prospects that are described 
trend, formation, or geographical names which 
ouse prejudice because of some previous bad 
xperience. Each prospect must be studied in 
detail as to porosity, permeability, struc- 
ire, quality of control, etc., and not condemned 
Bet because it happens to lie in the "Wilcox trend" 
or in "Austin County." On the other hand, prospects 
must not be approved simply because of the existence 
of a "seismic closure" without examining the geo- 
logical aspects of the prospect and the quality of the 
eismic control. -- Auth. 


2-295. Byers, Frank M., Jr. GEOLOGY OF UM- 
NAK AND BOGOSLOF ISLANDS, ALEUTIAN IS- 
LANDS, ALASKA: U.S. Geol. Survey, Bull. 1028-L 
p. 267-369, 12 illus., 5 maps (3 col. in pocket, 
scales 1:63,360, 1:96,000, and 1:300,000), 2 secs. 
(1 in pocket), 2 diags., 15 tables (1 in pocket), 1959, 
84 refs. 


Umnak and Bogoslof islands are in the eastern 
part of the Aleutian Island arc, a geanticlinal uplift 
paralleled on the southerly (convex) side by the 
Aleutian Trench. Umnak, 675 sq. mi. in area, isa 
geologically complex island on the Aleutian ridge, 
whereas Bogoslof, 22 mi. N. of Umnak, is the top 
of a Recent, largely submarine volcano that rises 
about 5,000 ft. from the bottom of the Bering Sea. 


Southwestern Umnak is composed of a pre-Quaternary 


basement of albitized igneous and sedimentary rocks, 
post-Oligocene mediosilicic plutonic rocks, which 
are intrusive into the albitized rocks, and hydrother- 
mally altered subsilicic volcanic rocks. 
nary andesitic stratovolcanoes, whose lavas are 
mainly hypersthene-bearing, rest on a raised, prob- 
ably warped erosion surface carved on the pre- 
Quaternary rocks. Northeastern Umnak is composed 
largely of effusive products of Okmok volcano, a 
basaltic shield volcano with a central caldera, 6 mi. 
in diameter and 1,000 ft. deep. 

Okmok volcano and its caldera were studied in 
some detail because of the possible threat to nearby 
military installations. Most of the former summit 
portion probably collapsed in early Recent time to 
form the caldera. Volcanic rocks deposited in a 
lake within the caldera include pyroclastic debris, 
pillow basalt, and bedded volcanic sediments. Sub- 
aerial basalt flows were extruded after the lake was 
drained. The most recent eruption within the caldera 
occurred in 1945. 

Surficial deposits on Umnak comprise older till, 
younger till, glacier ice, glacial outwash, alluvium, 
talus, beach deposits, and dune sand. -- Auth. 


2-296. Fraser, George D., and George L. Snyder. 
GEOLOGY OF SOUTHERN ADAK ISLAND AND 
KAGALASKA ISLAND, ALASKA: U.S. Geol. Survey, 
Bull. 1028-M, p. 371-408, 4 illus., 4 maps (2 col. 
geol. maps, scale 1:125,000,in pocket) profile, 

table, 1959, 29 refs. 


Southern Adak and Kagalaska islands are composed 


of Finger Bay volcanics of probable Tertiary (P) age, 
an altered andesitic and basaltic sequence of marine 
pyroclastic deposits, and lava flows with minor 


> 


Two Quater- 
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argillite and graywacke beds, intruded by composite 
granodiorite, quartz-diorite, diorite, and gabbro 
plutons of probable middle to late Tertiary age; 
many aphanitic dikes and sills, generally altered, 
which cut plutonic rocks and Finger Bay volcanics; 
and surficial deposits, mostly volcanic ash and soil, 
which obscure much of the bedrock below elevations 
of 1,500 ft. 

The Finger Bay volcanics and many of the dikes 
are altered to greenstone and keratophyre with crys- 
tallization of albite, epidote, and chlorite. Some of 
the alteration preceded the plutons, and some either 
accompanied or followed them. A narrow zone of 
pyroxene-labradorite hornfels is discontinuously 
formed along major intrusive contacts. Elsewhere 
late aplitic magmas or solutions appear to replace 
areas of country rock. A dark border zone is 
present in the granodiorite plutons in many areas. 
Most diorite and gabbro are found in this dark border 
zone or in apophyses located in what is interpreted 
as a shattered roof zone over the main plutons. In 
some areas the evidence for assimilation is compel- 
ling, and here the mafic borders are interpreted as 
hybrid rocks. Elsewhere recrystallization in place 
of mafic country rock and other processes appear 
to have produced the gabbro and diorite. 

Adak Island and Kagalaska Island may be consid- 
ered as a portion of the crest of a 1,900-mi. mountain 
range that rises, in this area, 28,000 ft. above the 
foredeep and 13,000 ft. above the backdeep. Quater- 
nary volcanism is limited to a belt along the N. edge . 
of the islands outside the map area of this report. 
The Finger Bay volcanics are conspicuously frac- 
tured and mildly folded, but no dynamic metamor- 
phism is apparent. Major intrusive activity, dated 
as middle to late Tertiary elsewhere in the chain, 
apparently preceded deformation and uplift. 

Remnants of a composite marine platform are 
found on SW. Adak Island and perhaps elsewhere. 
This surface formed prior to the latest extensive 
Pleistocene glaciation, which has gouged out bold 
mountains in the higher central portion of the area 
and scoured the peripheral lowlands. Most of the 
glacial debris has been dumped in the sea. 

A surficial ash and soil mantle accumulated by 
small increments through a long epoch of Recent 
volcanism. The presumed sources for the ash com- 
ponent are volcanoes within the Andreanof Islands, 
but probably neither Mount Moffett nor Mount 
Adagdak, both of which became extinct before or very 
shortly after glaciation ceased. -- Auth. 


2-297. Arizona Geological Society. SOUTHERN 
ARIZONA GUIDEBOOK II. Combined with the 2nd 
Annual Arizona Geological Society Digest. Edited by 
L.A. Heindl: 290 p., port., 40 illus., 35 maps, 3 
charts, 16 secs., 8 tables, Tuscon, Apr. 1959, 316 
refs. 


This guidebook was prepared for field trips held 
in connection with the Geological Society of America, 
Cordilleran Section 55th Annual Meeting, Apr. 2-6, 
19592 

Arizona includes parts of the Basin and Range and 
Colorado Plateau provinces. The contrast in the 
physiography of the 2 provinces is based principally 
on differences in structural complexity - rocks of 
the Colorado Plateau province are only moderately 
defor med; the rocks of tlie Basin and Range province, 
and particularly those older than late Tertiary, are 
intensely folded, faulted, and intruded. Although 
the Basin and Range province is topographically lower 
than the Colorado Plateau province, it is structurally 
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higher, and the boundary between the 2 provinces is 
the structurally highest part of the state. The bound- 
ary forms a comparatively narrow zone of mountain- 
ous terrain, along which Precambrian rocks stand up 
to several thousand feet above Precambrian rocks on 
either side. Southern Arizona is generally limited 
to that part of the state that lies within the Basin and 
Range province S. and W. of the boundary, and the 
distribution and history of the rocks of this region 
are outlined broadly in this introduction. --From 
introd. by L. A. Heindl. 

There are 33 articles on various aspects of the 
geology of southern Arizona. They are listed below 
in the order in which they appear in the guidebook. 


ARTICLES - 

Mitcham, Thomas W. Viking Rocket Photograph 
of Arizona, California and Northern Mexico West of 
Tucson, Arizona, p. xvili-xix. 

Heindl, L. A. Introduction, p. 1-4. 

Pye, Willard D. Marine Sedimentation in Southern 
Arizonas Dano L. 

Lance, John F. Precambrian Rocks of Southeast- 
ern Arizona, p. 12-15. 

Damon, Paul E. Geochemical Dating of Igneous 
and Metamorphic Rocks in Arizona, p. 16-20. 

Dickinson, Robert G. The Cambrian and Ordovi- 
cian Systems of Southeastern Arizona, p. 21-24. 

Pye, Willard D. Silurian and Devonian Stratigra- 
phy, Southeastern Arizona and Southwestern New 
Mexico, p. 25-30. 

Thomas, George C. The Mississippian System in 
Southern Arizona, p. 31-34. 

Havenor, K.C. The Pennsylvanian System of 
Southeastern Arizona, p. 34-37. 

Bryant, Donald L. Marker Zones in Permian 
Formations of Southern Arizona, p. 38-42. 

Fergusson, William B. The Cretaceous System 
of Southeastern Arizona, p. 43-48. 

Kinnison, John E. Chaotic Breccias in the Tucson 
Mountains, Arizona, p. 49-57. 

Wood, Paul A. Tertiary Deposits in Southern 
Arizona, p. 58-61. 

Johnson, Phillip W. Test Holes in Southern Arizo- 
na Valleys, p. 62-65. 

McClymonds, Neal E. Paleozoic Stratigraphy of 
the Waterman Mountains, Pima County, Arizona, p. 
67-76. 

McClymonds, Neal E. Precambrian and Paleozoic 
Sedimentary Rocks on the Papago Indian Reservation, 
Arizona, p. 77-84. 

Titley, Spencer R. Igneous Rocks of the Basin and 
Range Province in Arizona, p. 85-88. 

Wilson, Eldred D., and Richard T. Moore. Struc- 
ture of Basin and Range Province in Arizona, p. 89- 
105. 

DuBois, Robert L. 
Mountains, p. 107-116. 
DuBois, Robert L. Petrography and Structure of 
a Part of the Gneissic Complex of the Santa Catalina 

Mountains, Arizona, p. 117-126, 

Galbraith, Frederic W. The Empire Mountains, 
Pima County, Arizona, p. 127-133. 

Mayo, Evans B. Volcanic Geology of the Northern 
Chiricahua Mountains, p. 135-138. 

Cooper, John R. Some Geologic Features of the 
Dragoon Quadrangle, Arizona, p. 139-145, 

Kinnison, John E. Structure of the Saginaw Area, 
Tucson Mountains, Arizona, p. 146-151. 

Heindl, L.A. Geology of the San Xavier Indian 
Reservation, Arizona, p. 153-159. 

Galbraith, Frederic W. Craters of the Pinacates, 
161-164. 
Jahns, Richard H. Collapse Depressions of the 


Geology of the Santa Catalina 


p. 


10 


Pinacate Volcanic Field, Sonora, Mexico, p. 165-184, 
Lacy, Willard C. Structure and Ore Deposits of — 
the East Sierrita Area, p. 185-192. ‘ 
MacKenzie, F.D. Pyrometasomatic Deposits at 
the Mineral Hill and Daisy Mines, p. 193-194. 4 
Irvin, G.W. Pyrometasomatic Deposits at San ~ 
Xavier Mine, p. 195-197. é 
Journeay, J. A. Pyrometasomatic Deposits at Pima 
Mine, p. 198-199. : 
Richard, Kenyon, and James H. Courtright. Some 
Geologic Features of the Mission Copper Deposit, p. 
201-204. 
Schmitt, Harrison A., Donn M. Clippinger, 
William J. Roper, and Harvey Toombs. Dissemi- 
nated Deposits at the Esperanza Copper Mine, p.205. 


FIELD TRIP ROAD LOGS 

Structure and Ore Deposits of the East Side of the 
Sierrita Mountains. Trip I, Road Log, Thursday, 
Apr. 2, 1959, p. 207-211. 

Stratigraphy of the Waterman and Silver Bell 
Mountains. Trip II, Road Log, Thursday, Apr. 2, 
19597 pw 2lo- 217. 

Santa Catalina Mountains. Trip III, Road Log, 
Thursday, Apr. 2, 1959, p. 219-223. 

Chaotic Breccia in the Tucson Mountains. Trip 
IV, Road Log, Thursday, Apr. 2, 1959, p. 225-226. 
General Geology of Southeastern Arizona. Trip 
V, Road Log, First Day, Sunday, Apr. 5, 1959, 

Pa227—230- 

General Geology of Southeastern Arizona. Trip 
V, Road Log (cont.), Second Day, Apr. 6, 1959, p. 
239-251. 

Volcanic Craters of the Pinacate Mountains, Sono- 
ra, Mexico. Trip VI, Road Log, First Day, Sunday, 
ADE Ope LODO mporzoaaehus 

Volcanic Craters of the Pinacate Mountains, Sono- 
ra, Mexico, Trip VI, Road Log (cont.), Second Day, 
Monday, Apr. 6, 1959, p. 271-272. 


MISCELLANEOUS ITEMS 

Pye, Willard D. Catalog of Principal Sedimentary 
Formation Names in Southern Arizona and Northern 
Sonora, p. 274-281. 


2-298. Merriam, Richard H., and Richard M. 
Stewart. GEOLOGY AND MINERAL. RESOURCES 

OF SANTA YSABEL QUADRANGLE, SAN DIEGO 
COUNTY, CALIFORNIA. GEOLOGY... by Richard 
H. Merriam; MINES AND MINERAL RESOURCES... 
by Richard M. Stewart: California, Div. Mines, 
Bull. 177, 42 p., 16 illus., 4 maps (2 col. in 
pocket, scale 1:62,500), diag., tables, 1958, 44 refs. 


The Santa Ysabel quadrangle lies along the E. 
edge of the composite Peninsular Ranges batholith 
of Cretaceous age. The oldest rocks are Triassic(?) 
schists which occur as small roof pendants and as 
1 large body in the vicinity of Julian. Jurassic(?) 
gneissose quartz diorite is intimately mixed with 
much of the schist, the 2 making a complex into 
which were intruded various members of the Creta- 
ceous batholith. These intrusions are limited to 
gabbro and several tonalites. Structural features of 
the igneous rocks suggest that emplacement may have 
been accomplished by stoping in some places and by 
forceful injection in others. 

Pleistocene(?) continental gravels occur as 
remnants of a once continuous extensive blanket in 
the northern portion of the quadrangle. 

The 2 most prominent structural features are the 
Elsinore fault and the San Felipe fault. These and a 
few minor faults strike NW. NE.-striking joints 
influence the topography locally. The faulting, and, 


; 


— 


= 


9 some extent, schistosity, lineation, and foliation, 
reflected by the topography, which is character- 
ed by NW.-trending valleys and highlands. Some 
f the latter have summit areas of low relief. Such 
"eas are not at the same altitude and may be 
xplained by faulting, differential resistance of 
erent rock types, or a combination of both. 
Mining activities, although once extensive, are 
quite limited. Nickeliferous pyrrhotite and hypo- 


deposits. Marble interbeds in the schist have been 


“Aepest Au-quartz veins are the principal types of 


_worked but the quarries are idle. 


s 


Ground water is probably the most important of 
he natural resources. San Jose Valley and San 
elipe Valley are the best situated portions of the 
rea in this respect. In many places faults have 
had a notable effect on the position of the water 
table.--R.H. Merriam. 

The Au deposits of the Julian district have been 


Pie : = . 
_ the most important mineral resource in the Santa 


s 


Ysabel quadrangle. The greatest amount of Au was 
produced here during the period 1870-1880. Marble, 


_ Chiefly as dimension stone, has been produced but 


_ the deposits have long been idle. 


Z 


Ni ore is present in the Julian district, but the 
proved reserves are small, and no commercial 
production has been made. An area in the north- 


» eastern part of the quadrangle has been explored 


for deposits of W ore.--R. M. Stewart. 


2-299. Mississippi Geological Society. GUIDE 
BOOK, FOURTEENTH FIELD TRIP, MAY 7-9, 1959, 


= UPPER CRETACEOUS OUTCROPS, NORTHEAST 


MISSISSIPPI, WEST CENTRAL ALABAMA: 29 p., 
3 illus., 2 maps, 2 charts, fold. profile, Jackson, 
Mississippi, 1959, 26 refs. 


The field trip described took 3 days and included 
stops in Kemper, Noxubee, Clay, Monroe, Lee, 
Itawamba, and Lowndes counties in NE. Mississippi. 
The trip demonstrates the depositional character- 
istics, environments, and facies changes in the 


Upper Cretaceous Selma and Tuscaloosa groups. The 


2 papers cover distribution, structure, fauna, un- 
conformities, and correlations of the Tuscaloosa 
group, which includes the Eagle Ford and Eutaw 
formations, and the Selma group, which includes the 
Mooreville, Demopolis, and Ripley formations. The 
general stratigraphy, structure, and, in particular, 
the Cretaceous system of W.-central Alabama is 
also discussed.--M. Russell. 

Contents: 

Braunstein, Jules. Subsurface Stratigraphy of the 
Upper Cretaceous in Mississippi, p. 5-10. 

Newton, John G., P.E. LaMoreaux, and Lyman D. 
Toulmin. Deposits of Late Cretaceous Age in West- 
Central Alabama, p. 11-14. 

Road Log - First Day, p. 16-17. 

Road Log - Second Day, p. 18-22. 

Road Log - Third Day, p. 23-25. 


2-300. Schilling, John H. SILVER CITY - SANTA 
RITA - HURLEY, NEW MEXICO: New Mexico Bur, 


Let 
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Mines & Mineral Resources, Scenic Trips to the 
Se Past, no. 5, 44p., 23 illus., 2 maps, sec, 


A booklet for the layman, describing the mining 
geology, and scenic attractions of Grant County, New 
Mexico. <A road log sets forth a one-day continuous 
tour of the principal mining districts, including a 
Stop at the Santa Rita open-pit Cu mine. History, 
mining methods, and geology are emphasized, but 
other features of interest, such as vegetation, are 
also mentioned. The geology, history, mining, mill- 
ing, and smelting at the Santa Rita mine and Hurley 
mill and’smelter are described in some detail in 
separate sections. -- Auth. 


2-301. Christman, Robert A. GEOLOGY OF THE 
MOUNT MANSFIELD QUADRANGLE, VERMONT: 
Vermont Geol. Survey, Bull, no. 12, 75p., illus., 
6 maps (3 in pocket, 1 col., scale 1:62, 500), diags., 
5 tables, 1959, 40 refs. 


The rocks in the Mount Mansfield quadrangle were 
deposited in a Cambrian eugeosyncline principally as 
graywacke, siltstone, and shale with minor amounts 
of volcanic, calcareous, and carbonaceous material, 
Rocks in the western part are coarser and include 
local beds of quartz conglomerate, "shale conglomer- 
ate," and many coarse graywackes associated with 
graded beds. Eastward across the quadrangle the 
rocks become finer grained. Within this sequence 
older strata containing lava and volcanic detrital 
rocks belong to the Tibbet Hill unit and younger rocks 
containing carbonaceous material and limestone be- 
long to the Ottauquechee formation. The remaining 
portions of the sequence belong to the Camels Hump 
group which could not be differentiated. 

These rocks have been metamorphosed principally 
to metagraywacke and phyllite on the W. where meta- 
morphism was less intense and to quartz-albite- 
muscovite schist on the E. where metamorphism 
was more intense along the Green Mountain anti- 
clinorium. All the rocks belong to the greenschist 
facies, mostly to the chlorite and biotite zones, but 
some rocks along the anticlinorium may be in the 
lower part of the almandine zone. Amphibolitic 
greenstone and feldspathic greenstone are 2 distinc - 
tive metamorphosed lavas in the Tibbet Hill unit. 

In the Ottauquechee formation the rocks are princi- 
pally graphitic phyllite and schist with minor amounts 
of quartzite and recrystallized black limestone, 

The ridge along the crest of Mount Mansfield 
closely coincides with the axis of the Green Moun- 
tain anticlinorium. Here, the average bedding 
schistosity dips gently to the S., corresponding with 
the plunge of the anticlinorium. The drag folds and 
fracture cleavage indicate that the anticlinorium is 
slightly overturned to the W. Farther to the W. the 
rocks are isoclinally folded so that the Cambridge 
syncline is recognized principally by the Ottauque- 
chee formation in its core, and the Fletcher anti- 
cline is recognized by Tibbet Hill volcanic rocks. 

It is postulated that the area suffered one princi- 
pal deformation and that the direction of the deform - 
ing force may have shifted from Sa OOH toner We 
-- Auth. 


2. GEOMORPHOLOGY 


See also: Areal and Regional Geology 2-290 through 
2-293; Stratigraphy 2-336; Paleontology 2-343, 2-344; 
Mineralogy 2-408. ; 


2-302. Fraser, J. Keith, and W.E.S. Henoch. 
NOTES ON THE GLACIATION OF KING WILLIAM 
ISLAND AND ADELAIDE PENINSULA, N. W.T.: 
Canada, Dept. Mines & Tech. Surveys, Geog. 
Branch, Geog. Paper no. 22, 39p., 17 illus., 4 
maps, 1959, 29 refs. 


This discussion of the land forms and glacial 
history of an area in the central Canadian Arctic 
resulted from field work by the authors in 1956. The 
report includes sections on geology, glacial erosion 
and deposition, glacial history and postglacial fea- 
tures and processes. -- Auth. 

King William Island and the adjacent mainland 
were covered by generally N.-moving Pleistocene 
ice. Ice-flow features suggest that local directional 
changes took place, possibly due to differential 
accretion or ablation during deglaciation. The rela- 
tive differences in the preservation of the 2 main ice- 
flow directions suggest that the northwesterly one 
was the more recent. A trough shown by recent 
hydrographic soundings indicates that Simpson Strait 
was a preglacial valley. Ice lobes of the retreating 
ice sheet occupied Schwatka and Petersen bays and 
Rasmussen basin, leaving marginal deposits along 
the coast between Booth Point and Gibson Peninsula. 
Mount Matheson is an esker delta formed at the 
retreating ice margin. It is speculated that an up- 
warp of some 250 to 300 ft. took place during the 
time the ice front stood in the Sherman basin area. 
Klutschak Peninsula and areas adjacent to Sherman 
basin are glacio-marine deltaic deposits which were 
raised and dissected following this upwarp, after 
which Sherman Inlet was cut along a preglacial 
valley. The peninsulas terminating at Ogle Point, 
Smith Point, and Grant Point are reworked eskers 
and associated outwash materials. The whole of 
King William Island and Adelaide Peninsula was 
submerged following glacio-eustatic rise of sea 
level, drowning Sherman Inlet and smaller valleys. 
Subsequent emergence of the area took place at a 
uniform rate.--Auth. concl. 


2-303. Ahlquist, Gerald. GLACIER-BLOCKED 
LAKES OF MINNESOTA: Minnesota Jour. Sci.,v. 
2, no. 4, p. 46-50, map (back cover), Apr. 1959. 


The texts of 9 geologic plaques located in various 
places in Minnesota are reprinted, with brief com- 
ments as to how they explain the Pleistocene lakes 
of Minnesota. The plaques describe the Rochester 
region, the Mille Lacs Lake region, the Glenwood 
region, the Brainerd region, Lake Agassiz, the 
Mankato region, the Moose Lake region, St. Louis 
River, and the Stillwater region.--M. Russell. 


2-304. Pollack, Henry. INTERGLACIAL FALL 
CREEK WEST OF BEEBE LAKE, ITHACA, NEW 
YORK: Compass, v. 37, no. 2, p. 67-72, illus., 2 
maps, Jan. 1960, 14 refs. 


Remnants of interglacial drainage systems lie 
buried under Wisconsin drift in the Finger Lakes 
region of central New York. Here is reported new 
evidence of interglacial erosion in the lower reaches 
of interglacial Fall Creek at Ithaca. An interglacial 
gorge of Fall Creek trends N, 40°W. across Beebe 
Lake. It then trends westward, parallel to post- 
glacial Fall Creek, but is terminated at the 650-ft. 
contour, The interglacial gorge is cut apparently 
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no deeper than the 650-ft. contour, or has been 
truncated to that level.--From auth. introd & concl. — 
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2-305. Droste, John B., Meyer Rubin, and Geor 
W. White. AGE OF MARGINAL WISCONSIN DRIFT 
AT CORRY, NORTHWESTERN PENNSYLVANIA: 
Science, v. 130, no. 3391, p. 1760, table, Dec. 25, © 
1959, 5 refs. ! 


Marl began to accumulate about 14,000 years ago, | 
as determined by radiocarbon dating, in a pond ina 
kettle hole in Kent drift at Corry, 9 mi. inside the 
Wisconsin drift margin. This radiocarbon age 
represents the minimum time since the disappearance! 
of the ice from Corry and confirms an assignment 
of Cary age to the drift.-- Auth. 


2-306. Hack, John T., and Robert S. Young. 
INTRENCHED MEANDERS OF THE NORTH FORK 
OF THE SHENANDOAH RIVER, VIRGINIA: U.S. 
Geol. Survey, Prof. Paper 354-A, p. 1-10, 2 illus., 
2 maps, graph, 9 profiles, 2 tables, 1959, 17 refs. 


The North Fork of the Shenandoah River traverses 
rocks of different lithology in areas of greatly differ- 
ent topography. The spectacular meanders, in which 
the river travels 3.2 times as far as the direct down 
valley distance, coincide with the outcrop area of a 
belt of Martinsburg shale. Along the entire river 
the channel is adjusted to carry bed material of 
approximately uniform size, and passes through the 
meandering reach without significant change in 
channel cross section. The profile of the stream 
follows a simple logarithmic curve from source to 
mouth. The upland on either side of the stream, 
however, slopes downstream at a grade much steeper 
in the area of the meanders than in the nonmeander- 
ing area upstream. It is concluded that the meanders 
are caused by strong planar and prismatic structures 
in the Martinsburg shale that favor NW.-SE. differ- 
ential erosion. The topography of the adjacent up- 
land is graded to the present river. There is no 
reason to believe that the river has been intrenched 
from an erosion surface on which the relief was less 
than that of the present upland or that changes in 
base level have influenced the meander development. 
== Auth: 


2-307. CAMDEN COUNTY CAVES: Missouri 
Speleology, v. 1, no. 3, p. 23-34, 11 maps (part 
on p. 12), July 1959. 


Camden County, Missouri, caves are generally 
developed in the Lower Ordovician Gasconade forma- 
tion. Most were formed as subsurface drainage 
conduits several hundred feet below a mature erosion 
surface existing before peneplanation of the Ozark 
dome. Five new caves are described.--M. Russell. 


2-308. Deike, George H., 3d. GEOLOGIC AND 
GEOMORPHIC RELATIONS OF CALLAWAY COUNTY 
CAVES AND CEDAR CREEK DRAINAGE DEVELOP- 
MENT: Missouri Speleology, v. 1, no. 3, p. 13-21, 
6 illus., July 1959. 


Caves in Callaway County, Missouri, are devel- 
oped in a wide dissected carbonate belt of Paleozoic 
rocks. Pleistocene glaciation determined the modern 
drainage patterns. Ten new caves are listed and 
described.--M. Russell. 


2-309. Johnson, Eric. SIZE DETERMINATION 
OF CAVES IN MARIES, PHELPS AND PULASKI 


COUNTIES: Missouri Speleology, v. 1, no. 3, p. 
9-11, July 1959. pigs 


__ Much information about the size of caves in the 
Gasconade Valley, Missouri, can be determined from 
topographic map. The relative internal size of a 
cave in this area can usually be predicted if the 
external features are known. "In order for a cave 
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: See also: Areal and Regional Geology 2-275, 2-276 

‘ =283; Stratigraphy 2-320, 2-324; hecohyal cs 2-365, 

_ 2-376, 2-378. 

2-310. Lambert, Don E. CAN THE EARTH'S 
CRUST BE PENETRATED?: World Oil, v. 149, no. 

5, p. 128-131, 2 secs., Oct. 1959. 


: This is a short description of the plan to use con- 
_ tributions, government money, a Navy ship, National 
_ Academy of Sciences advice, and plans and designs 

and possibly equipment from manufacturers. A 

_ suggested site is somewhere off the W. coast of 
Mexico between Clipperton and Guadalupe Islands. 

_ Preliminary estimates are for a total depth of 35,500 

ft. including 10,700 ft. of water, 200 ft. of soft 
sediments,’ 6,100 ft. of “second layer" material, 

- 18,500 ft. of "third layer"’ material, then into the 
mantle. Scientists are uncertain what to expect, but 
new data on rocks, ocean currents, earth history, 
and sediments make unexpected or great discoveries 
possible. Offshore drilling for oil will provide much 
useful experience.--K.M. Willson. 


2-311. Hill, Patrick Arthur. STRUCTURAL HIS- 
TORY OF THE BEAVERLODGE AREA: Econ. 
Geology, v. 54, no. 8, p. 1577, Dec. 1959, 2 refs. 


Discussion of a paper by J. A. Chamberlain (Geo- 
Science Abstracts 1-1377). Brief questions are 
posed concerning previous work done in the Beaver - 
lodge area, Saskatchewan, Canada. It is mentioned 
that the net-slip on the St. Louis-ABC fault was 
cleverly resolved by the writer to whom the questions 
are directed.--J. A. Chamberlain. 


2-312. Kasabach, Haig F., and Paul T. Robinson. 
A DETAILED STUDY OF THE OLD BALDY THRUST 
FAULT, HUERFANO AND COSTILLA COUNTIES, 
COLORADO: Compass, v. 37, no. 1, p. 3-18, 8 
illus., 2 maps, 2 secs., Nov. 1959, 11 refs. 


The Blanca Peak area of southern Colorado con- 
sists primarily of Precambrian gneisses and gran- 
ites. The Permo-Pennsylvanian Sangre de Cristo 
formation lies unconformably on the Precambrian 
rocks and consists of very coarse to fine-grained 
sediments. The main rock types are conglomerates, 
sandstones, and siltstones. 

The region is one of rugged topography with a 
maximum relief of about 3,000 ft. The geomorphol- 
ogy of the area is a direct result of Pleistocene 
valley glaciation and recent erosion. Physical 
weathering is very active, and much of the geology 
is covered with talus. 

The structural trend is N. to NW. and is the 
result of generally E.-W. compressional forces in 
early Tertiary time. Imbricate thrust faulting is 
the most prominent structural feature. The area has 
undergone 2 periods of thrusting and possibly a later 
period of normal faulting. Precambrian granite and 
gabbro porphyry have been thrust over the Sangre de 
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in the Gasconade Valley to be of large subterranean 
extent, it must be relatively close to the Gasconade 
River, and have a large entrance, above an appr ox- 
imate 10 or 15 ft. in height and width, with a 
Proportional amount of water flowing from its en- 
trance. The above conclusions do not necessarily 
hold true for caves E. of Jerome."--From auth. concl. 
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Cristo sediments from an ENE. direction. These 
sediments are faulted, folded, and fractured as a 
result of the thrusting. -- Auth. 


2-313. Osterwald, Frank W. STRUCTURE AND 
PETROLOGY OF THE NORTHERN BIG HORN 
MOUNTAINS, WYOMING: Wyoming, Geol. Survey, 
Bull. no. 48, 47p., 10 illus., 4 maps (3 in pocket), 
3 diags., graph, 2 tables, March 1959, 74 refs. 


Two series of Precambrian rocks in the Big Horn 
Mountains were examined to study their genesis and 
structure and their relations to Tertiary (Laramide) 
deformation. Early gneiss, representing metamor- 
phosed pyroclastic and volcanic rocks, is bordered 
on the N. and S. by granite derived from gneiss. 
Remnants of gneiss and of basic dikes are common 
in granites. Lineation transverse to the mountain 
trend, and related cross and longitudinal joints are 
the commonest structures in gneiss. Foliation with 
variable attitude, and related primary joints, are 
the commonest structures in granites. 

The Precambrian events include: 1) deformation 
and metamorphism of pyroclastic and volcanic rocks; 
2) emplacement of granites; 3) uplift, fracturing of 
granites, and emplacement of diabase dikes; 4) down- 
folding, remobilization of granitic material, and 
disruption of dikes; 5) uplift, with consequent crushing 
and recrystallization along elongate zones. 

The northern granite is synclinal, and the branch- 
ing and curved axial trace parallels the mountain 
trend. Marginal fold and fault systems and abundant 
joints in granites parallel the mountain trend. Dikes, 
belts of crushed rock, and less abundant joints in 
granite, are transverse to the mountain trend. These 
parallel and transverse structures divided the granite 
into blocks that differentially were uplifted during 
Tertiary deformation. Sedimentary rocks over the 
granite were folded and faulted by the moving blocks. 
Movement along cross and longitudinal joints related 
to lineation in gneiss crowded sedimentary rocks 
from the range, and small marginal thrust faults 
formed. The range was uplifted vertically, as shown 
by a nearly horizontal sub-Cambrian erosion surface. 
The commonly accepted subdivision of the Big Horns 
into segments based on structural cross-lineaments 
conflicts with the deformational mechanics related 
to structure and petrology of the Precambrian rocks. 

Rocks overlying Precambrian and Paleozoic rocks 
contain Mesohippus. The Oligocene age of these 
rocks ana the pre-Oligocene age of marginal faults 
thus are established. -- Auch. 


2-314. Henderson, G. AIR-PHOTO LINEAMENTS 
IN MPANDA AREA, WESTERN PROVINCE, TAN- 
GANYIKA, AFRICA: Am. Assoc. Petroleum Geolo- 
gists, Bull., v. 44, no. i, p. 53-71, 2 maps, 12 
graphs, 2 tables, Jan. 1960, 5 refs. 

An investigation was made of the occurrence of 
lineaments on air photographs in an area near 
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Mpanda, western Tanganyika. A systematic analyt- 
ical treatment was applied to these lineaments, 
various approaches being used, to see whether 
significant patterns or anomalies may be recognized. 

Variations observed in the density of lineaments 
per unit area appear to be attributable mainly to 
variations in the thickness of the soil cover but in 1 
or 2 areas, it is considered that there may be some 
structural significance in this variation. 

The study showed that there is no simple lineament 
pattern in this part of Tanganyika, but that there are 
certain preferred lineament trends which appear to 
be related to Rift movements. 

A similarity was observed between the lineament 
pattern in the basement and that in the overlying 
Bukoban sediments and also between the pattern in 2 
areas of different structural history within the 
Bukoban. It is suggested that one possible explana- 
tion of this may be found in repeated movements 
along old lines of weakness. The similarity between 
the basement and Bukoban lineament patterns may 
alternatively be explained by a large percentage of 
lineaments observed in the basement representing 
fractures of post-Bukoban age. 

It was discovered that the preferred trends are 
apparent only in plots of fairly large areas. Plots 
of small areas show no clear patterns; hence, it was 
not possible to distinguish local anomalies in pattern. 
== Auth. 


2-315, Balavadze, B.K., and G.K. Tvaltvadze. 
THE STRUCTURE OF THE EARTH'S CRUST IN 
GEORGIA ACCORDING TO GEOPHYSICAL DATA: 
Akad. Nauk SSSR, Bull., Geophysics Ser., in trans- 
lation, 1958, no. 9, p. 623-628, map, 4 secs., 2 
diags., pub. Nov. 1959, 18 refs. 


The structure of the earth's crust in the Georgian 
S.S.R. has been studied since 1941 by seismic and 
gravimetric methods. Seismic studies were made 
in different areas by the method of deep seismic 
profiling, by the refraction correlation method, and 
by recording of elastic waves produced by artificial 
explosions. Gravitational observations were made 
over the entire republic and in the adjoining regions 
to the N. 

Georgia is a mountainous country of variable 
geological structure; therefore the results of local 
crustal studies are valid for only a limited area. 
The results of studies by several geophysicists may 
be summarized as follows: crustal thickness ranges 
from 41 to 67 km., with the greatest thickness under 
the central part of the great Caucasus ridge (around 
the Elbrus and Kazbek mountains); the minimum 
thickness is under the Dzirul massif. The approxi- 
mate boundaries of the crustal layers in Georgia are 
as follows: sedimentary, from 0 to 8 km.,; granitic, 
from 14 to 35 km.; and basaltic, from 22 to 33 km.-- 
S.T. Vesselowsky (courtesy Geophysical Abstracts 
iO=235)s 


2-316. Kosminskaya, I.P., G.G. Mikhota, and Yu. 
V. Tulina. CRUSTAL STRUCTURE OF THE PAMIR- 
ALAI ZONE FROM SEISMIC DEPTH-SOUNDING 
DATA: Akad. Nauk SSSR, Bull., Geophysics Ser., 

in translation, 1958, no. 10, p, 673-683, 4 maps, 6 
charts, 4secs., 2 graphs, 2 tables, pub. Dec. 1959, 
32 refs. 4, 


This article presents the results of crustal studies 
by the method of deep seismic profiling in the Pamir- 
Alai zone, which includes the Alai and Transalai 
ridges and the northern arches of the Pamir moun- 
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tains. The main object of these studies was deter- 
mination of the deep structure of the area and its 
relationship to the gravitational field. The results ; 
show that this method is applicable in high mountain 
regions with complex structure. — The surface of the 
basalt layer and the Mohorovitic discontinuity were 
located. In the central part of the depression 
surrounded by the highest summits the thickness of 
the crust was found to be more than 70 km., with a 
granitic layer of 40 km.; in the northern part the 
thickness of the crust is 45 to 50 km., with a granitic 
layer of 15 to 20 km. 

The analysis of the cross section of the crust in 
the Pamir-Alai zone and its comparison with those 
obtained in northern Tien Shan and western Turkmen 
S.S.R. lead to the general conclusion that in the 
transition zone from platform to mountain regions a 
significant increase in crustal thickness is observed. 
Comparison of the results of deep seismic profiling 
with the gravitational field shows that the greatest 
negative Bouguer anomaly in the U.S.S.R. (- 450 
mgal.) is related to the dip from N. to S. of both 
deep boundaries, the surface of the basalt layer and 
the Mohorovicic discontinuity, and that the gravita- 
tional field is mainly determined by the form and the 
depth of the Mohorovi¢cic discontinuity.--S. T. 
Vesselowsky (courtesy Geophysical Abstracts 176- 
236). 
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2-317. Bentley, Charles R., A.P. Crary, Ned A. 
Ostenso, and Edward C. Thiel. STRUCTURE OF 
WEST ANTARCTICA: Science, v. 131, no. 3394, 

p. 131-136, 4 maps, Jan. 15, 1960, approx. 14 refs. 


Through a study made with the use of seismic, 
gravimetric, magnetic and elevation measurements, 
a fairly clear picture of the geologic structure of 
W. Antarctica and its ice cover has emerged. These 
measurements were taken over a series of 7 major 
overland traverses, several short trips, and 1 air- 
borne traverse, which had been well laid out to cover 
the structures in question. Detail is given on the 
implementation and reliability of the different types 
of measurements, and also on a description of both 
geologic and glacial topography. A number of 
conclusions were drawn as to the crustal structure 
(Mohorovicic discontinuity), the rock surface and 
its topographic relationship to the ice cap and to sea 
level, and finally to the nature of the rocks them- 
selves. A good agreement exists between the 
measurements and observed portions of the rocks in 
other areas.--B.C. Schreiber. 

The following are the major conclusions reached 
concerning the structure of W. Antarctica. 

1) A major channel below sea level between the 
Ross Sea and the Bellingshausen Sea exists beneath 
the ice of W. Antarctica. This connection is deep 
enough to have existed before the land surface was 
depressed by the weight of the overlying icecap. 
Between Byrd station and the Sentinel Mountains 
there is a deep basin within the channel in which a 
maximum depth greater than 2,500 m. below sea 
level is found. 

2) The combination of magnetic, geologic, and 
seismic evidence leads to the conclusion that the 
channel represents a fundamental division between 
geologic provinces, separating the volcanic moun- 
tains on the N. from the folded, metamorphic 
Sentinel Mountains. 

3) The Filchner ice shelf is much greater in area 
and extends much farther to the SW. than had 
previously been realized. This discovery, together 
with that of the channel in Marie Byrd Land, has 


that the rock surface of the major part of W. 
ctica is below sea level. 
4) The Palmer Peninsula structures extend at 
fast as far Sas the 83d parallel and may actually 
itersect the antarctic horst in the vicinity of 84°S, 
J° to 90°W. There is no broad connection below 
a level between the Ross and Weddell seas. 
5) A deep trough extends inland for several 
idred kilometers beneath the eastern area of the 
chner ice shelf. A trough is also found under the 
western and southern boundaries of the Ross ice 
elf. These troughs may be connected by a narrow 
topographic low, expressing the break between the 
olded mountains of the Palmer Peninsula extension 
nd the antarctic horst. 

6) Free-air gravity anomalies show W. Antarctica 
“to be in approximate isostatic equilibrium. 
7) The crust of W. Antarctica is continental in 
_character, but the Mohorovicic discontinuity has the 
relatively high elevation (exclusive of the mountain- 


~ ous areas) of about 30 km. below sea level. 


See also: Areal and Regional Geology 2-272, 2-273, 
2-274, 2-276, 2-280, 2-285, 2-292, 2-293, 2-299; Pale- 
ontology 2-351, 2-357, 2-360; Mineral Deposits 2-453; 
_ Fuels 2-487, 2-495. 


_ 2-318. Weller, J. Marvin. STRATIGRAPHIC 

_ PRINCIPLES AND PRACTICE: 725 p., 273 figs. 

_ incl. illus., maps, secs., diags., graphs, 24 tables, 
New York, Harper & Brothers, 1960, refs. 


E This book is based on lectures presented from 
time to time over a number of years at the University 
of Chicago. The main idea motivating their prepara- 
~ tion is the author's belief that stratigraphy occupies 
_ a position at the heart of the geologic sciences and 
_ that its broad consideration involves both scientific 
and philosophic aspects that should be the common 
meeting ground of all geologists. 
Chap. I deals with stratigraphy and time and the 
contribution of stratigraphic studies to the under- 
standing of the difficult concept of essentially illimitable 
time. The development of stratigraphic thought and 
analyses and geological classifications are discussed 
in Chaps. 2 and 3. 
Pt. 2 includes 6 important chapters which, broadly 
speaking, deal with the "materials" of the subject. 
Topics considered are classification and composition 
of sediments and rocks, their textures, structures, 
and colors, physiography, paleoecology, their forma- 
tion as a result of, and their reaction to, tectonic 
activity. There is also a section on the interpreta- 
tion of the origin and history of rocks and sediments. 
Pt. 3 deals with the interpretation of stratigraphic 
bodies - strata and their units - and their relations 
within the framework of space and time. The subjects 

~ covered include stratification itself and the resulting 
vertical sequence of beds, as well as the breaks or 
unconformities which commonly separate such rock 
sequences. The serious problems of stratigraphic 
classification and stratigraphic nomenclature are 
also discussed in some detail. 

Both in theoretical studies and in petroleum explo- 
ration the subjects of lateral variation and facies 
control of sediments have been receiving increasing 
attention. They, and the associated problem of 
correlation, are fully discussed in Chaps. 14 and ls. 
Chap. 16 is devoted to historical geology, which is 
so largely dependent on stratigraphy and stratigraph- 
ical paleontology. 
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8) The MohoroviCic¢ discontinuity deepens at 
least to -36km., forming a continuous trough 
beneath the Sentinel, Horlick, and Queen Maud 
mountains and indicating their general topographic 
Continuity with the Palmer Peninsula. 

9) The thinnest crustal sections are found beneath 
the Ross and Filchner ice shelves, but the elevation 
of the Mohorovicic discontinuity in these areas is not. 
greatly different from that beneath the large channel 
in Marie Byrd Land. 

10) From the configuration of the ice and rock 
surfaces it is concluded that the ice sheet in W. 
Antarctica originated as 2 separate icecaps in the 2 
mountainous areas, one in the vicinity of the Execu- 
tive Committee Range, the other between the Horlick 
and Sentinel mountains. As the caps expanded they 
converged over the open water between and were 
probably initially joined by a floating ice shelf which 
then grew thick enough to fill the trough completely 
and produce the present .single-grounded ice sheet. -- 
Auth. summ. 
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Pt. 4 is an appendix of 2 chapters concerned with 
the necessary adjuncts to, and bases for, stratigraph- 
ic studies, i.e., careful field work and precise 
geological mapping as well as the graphical represen- 
tations required to make the results of such work 
more significant, not only to the student, but to the - 
original investigator as well.--From auth, pref. & ed. 
introd. 


Contents: 
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2-319. Forgotson, James Morris, Jr. REVIEW 
AND CLASSIFICATION OF QUANTITATIVE MAP- 
PING TECHNIQUES: Am. Assoc. Petroleum Geolo- 
gists, Bull., v. 44, no. 1, p. 83-100, 7 figs. incl. 
5 maps, diag., table, Jan. 1960, 21 refs. 


Facies maps show quantitatively the areal varia- 
tion of either lithologic composition or other proper- 
ties of a rock unit, They provide a 3-dimensional 
picture of a stratigraphic unit and can form the 


GEoScIENCE ABSTRACTS 


framework for a paleogeographic and paleotectonic 
interpretation. The patterns shown on some maps 
have a relationship to oil- and gas-producing trends 
or mineralized areas. , 

Quantitative stratigraphic maps are classified in 
5 categories according to the information they con- 
vey: 1) structure and topographic maps, 2) isopach 
maps, 3) facies maps, 4) vertical variability maps, 
and 5) maps based on either a statistical analysis or 
other kind of mathematical treatment of a contour 
map. 

Compositional information can be presented in 
various ways by different types of facies maps. 
Ratio-type facies maps express the contrast between 
end members. Two sets of ratio contours describe 
a 3-component system and subdivide the map into 
areas of different lithological composition. Facies 
maps based on a classifying function express the 
lithological composition in terms of classes defined 
by the relative amount of 3 components selected for 
end members. Class boundaries subdivide the map 
into areas of different lithological composition. 
Entropy function facies maps express the degree of 
intermixing of the end members and quantitatively 
define facies boundaries with 1 set of contours. The 
variation in composition can be shown by combing 
the entropy function with an overlay pattern to differ- 
entiate end members. Entropy-ratio facies maps 
provide both a contrast between the end members and 
information on the degree of intermixing of the end 
members. Facies departure maps express the de- 
gree of similarity to a preselected composition and 
are very effective for outlining trends related to a 
definite facies. 

Two classes of maps show vertical variability. 
One class shows the degree of differentiation of a 
section into discrete units of different lithological 
types, and includes the following kinds of maps: 
average bed thickness, number of discrete beds of 
a given lithologic type, average interval entropy. 
The other class shows the relative position or verti- 
cal distribution of 1 lithological type within the sec- 
tion and includes the following kinds of maps: multi- 
partite, center of gravity, standard deviation or 
dispersion, and slice.-- Auth, 


2-320. Elston, Wolfgang E. STRUCTURAL DEVEL- 
OPMENT AND PALEOZOIC STRATIGRAPHY OF 
BLACK MESA BASIN, NORTHEASTERN ARIZONA, 
AND SURROUNDING AREAS: Am. Assoc. Petroleum 
Geologists, Bull., v. 44, no. 1, p. 21-36, 11 maps, 
2 tables, Jan. 1960, 45 refs. 


Paleozoic sedimentary rocks in the subsurface of 
the Black Mesa basin of northeastern Arizona include 
0-800 ft. of Cambrian dolomite, sandstone, shale, 
and minor limestone, 0-300 ft. of Devonian dolomite 
and sandstone, 0-500 ft. of Mississippian dolomite 
and limestone, 0-500 ft. of Pennsylvanian redbeds 
and limestone, and about 1,000-2,000 ft. of Permian 
redbeds and eolian sandstone capped by 0-400 ft. of 
dolomite near the western edge of the basin. These 
rocks do not crop out, and only a few wells have 
penetrated them to date. 

Isopach and lithofacies maps show that in all 
Paleozoic systems the thick marine carbonate sec- 
tions of northwestern Arizona and southwestern Utah 
pinch out, become more clastic, or interfinger with 
continental sedimentary rocks in the direction of the 
Black Mesa. At no time during the Paleozoic or 
Mesozoic eras was the Black Mesa a basin in the 
sense that it was the site of deposition of marine 
sediments significantly thicker than in surrounding 
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areas. A structural basin was formed by differential 
uplift in Cenozoic time. When the entire Colorado — 
Plateau was uplifted, the Black Mesa area rose 3,900% 
7,000 ft. less than the surrounding country. 3 
Possibilities for oil and gas discoveries in strati- 
graphic traps seem best in the northern and western — 
parts of the Black Mesa basin, where a moderately __ 
thick Paleozoic marine section is present and where _ 
complex facies changes occur in rocks of several “—@ 
Paleozoic systems. Chances are poor in the eastern 
part of the basin, which lies on the western flank of 
the Defiance positive area, a structural high that 
persisted through much of Paleozoic time. In gener-_ 
al, the Black Mesa basin has a much thinner marine ~ 
sedimentary section than the nearby San Juan, 
Blanding (Paradox), Henry, and Kaiparowits basins. -- 
Auth. 


2-321. Ludlum, JohnC. ROCK SALT, RHYTHMIC 
BEDDING, AND SALT-CRYSTAL IMPRESSIONS IN 
THE UPPER SILURIAN LIMESTONES OF WEST 
VIRGINIA: Southeastern Geology, v. 1, no. 1, p. 
22-31, 7 illus., map, Spring [1959], 14 refs. 


The Tonoloway and the underlying Wills Creek 
limestones are of Cayugan age and are the uppermost 
definitely Silurian formations in West Virginia. The 
Cayugan series in large part correlates with the 
Salina group of New York. Many lithologic zones of 
the outcrops of these limestones in eastern West 
Virginia consist of chemically precipitated, alter- 
nately light and dark laminations which were rhyth- 
mically deposited under very quiet conditions. 
Couplets of the laminae appear to be homologous to 
varves in the sense that each lamina represents a 
pulse in the accumulation of the dark organic material 
on the bottom of shallow saline bodies of water. Salt- 
crystal impressions in zones in the limestone closely 
associated with the laminated zones indicate an 
equivalent time relationship to the great salt deposits 
of the Salina. 

It is extremely unlikely that the laminated lime- 
stones could have been deposited over such a wide 
area in an environment of strong tides which must 
have characterized Silurian seas, and it is concluded 
that during extended periods of chemical precipitation 
at least this part of the Appalachian basin of deposition 
was not connected with the ocean. Associated zones 
of clastic deposits and zones of intraformational 
breccias formed from the laminated limestones may 
have been developed during periods when the sea 
barrier was below sea level. Support is thus indi- 
rectly given to bar or tidalflood theories for the 
origin of thick rock salt deposits of the Salina. -- Auth. 


2-322. De Witt, Wallace, Jr., and George W. 
Colton. REVISED CORRELATIONS OF LOWER 
UPPER DEVONIAN ROCKS IN WESTERN AND CEN- 
TRAL NEW YORK: Am. Assoc. Petroleum Geolo- 
gists, Bull., v. 43, no. 12, p. 2810-2828, map, 3 
secs., Dec. 1959, 20 refs. 


The western half of New York has become the 
classic reference area for the Upper Devonian series 
of North America during the past 120 years. Although 
studied by many geologists, the stratigraphy of the 
area has long been the subject of differences of 
opinion because of the complex intertonguing of the 
many different types of fine-grained sedimentary 
rocks that occur in cyclic repetition in the Upper 
Devonian sequence. 

The Upper Devonian rocks of western New York 
have been studied and mapped since 1947 by the 
writers and by other members of the U.S. Geological 


Survey. Many exposures were measured in detail 
by plane-table methods, and key beds, members, 

_ and formations were mapped in the area between 

_ Lake Erie and Tully, Onondaga County. The strata 
r were subdivided into several mappable formations, 
__ and the intertonguing relation of many cyclically 

_ recurring facies was worked out. The results of 
3 this study make it necessary to revise much of the 

e Upper Devonian nomenclature in the western part of 

ae the state.. 

i The Genesee group of Chadwick is here called the 
_ ‘Genesee formation. The Genesee formation includes 
all the rocks between the top of the Tully limestone - 
or the top of the Moscow shale of the Hamilton group 
where the Tully limestone is absent - and the base of 
the Middlesex shale member of the Sonyea formation 
in the western half of New York. The Genesee forma- 
tion is composed of 7 intertonguing facies which are 
designated as members. 

In the vicinity of Canandaigua Lake and the Gene- 
see River valley the Genesee formation consists, in 
ascending order, of the following members: the 
Geneseo shale, Penn Yan shale, Genundewa lime- 
Stone, and West River shale members. At Cayuga 
Lake, about 30 mi. E., the writers recognize the 
following members in the Genesee formation: the 
Geneseo shale, Penn Yan shale, Sherburne flagstone, 
Renwick shale, Ithaca, and West River shale mem- 
bers. The top of the formation is about 600 ft. 
higher stratigraphically than the top of the Genesee 
group of previous workers. 

The Sonyea and West Falls formations, which 
overlie the Genesee formation in ascending order 
throughout western New York, are also composed of 
intertonguing cyclically recurring facies similar to 
the facies that constitute the Genesee formation. -- 
Auth. 
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2-323. Sando, William J., J. Thomas Dutro, Jr., 
and Willard C. Gere. BRAZER DOLOMITE (MIS- 
SISSIPPIAN), RANDOLPH QUADRANGLE, NORTH- 
EAST UTAH: Am. Assoc. Petroleum Geologists, 
Bull., v. 43, no. 12, p. 2741-2769, 2 maps, chart, 
2 secs., 2 tables, Dec. 1959, 37 refs. 


The Brazer dolomite in its type area consists of 
about 850 ft. of dolomite with a few beds of quartz 
sandstone and limestone near the top. Although 
poorly fossiliferous, the lower two-thirds of the 
formation has yielded a fauna of Early Mississippian 
age that suggests correlation with the Mission Canyon 
limestone of the type Madison group. The upper 
third of the formation contains a meager fauna of 
uncertain affinities, interpreted as Late Mississip- 
pian in age. Inasmuch as the Brazer can not be 
recognized on a lithologic or faunal basis outside the 
type area, it is recommended that the name be re- 
stricted to the Mississippian dolomite sequence in 
the Crawford Mountains. New nomenclature should 
be devised for the Upper Mississippian limestone- 
sandstone facies, previously called Brazer, in the 
northern Cordilleran region. -- Auth. 


2-324. Wilson, Charles W., Jr., and Richard G. 
Stearns. DIFFERENTIAL COMPACTION ORIGIN 
OF STRUCTURE AND THICK BELTS IN THE 
INDIAN BLUFF AND GRAVES GAP GROUPS OF THE 
PENNSYLVANIAN (POTTSVILLE) OF TENNESSEE: 
Southeastern Geology, v. 1, no. 1, p. 39-49, 11 
maps, 2 secs., Spring [1959], 2 refs. 


Several structural highs in the Windrock coal of 
the Graves Gap group are not repeated in the under - 


WE 
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lying Jellico coal of the Indian Bluff group. Between 
these 2 coal units are 6 widely developed sandstones. 
Elongate thick masses of these sandstones overlie 
one another and thereby compose thick belts. These 
thick belts contain about 300 ft. of sand whereas the 
intervening thin belts contain less than 100 ft. The 
original thickness of the section ranged from 650 to 
850 ft. in the area in question. 

The structural highs in the Windrock coal are 
attributed to post-depositional differential compac- 
tion, 

The relationships determined here for the Indian 
Bluff and Graves Gap groups apparently hold true 
throughout the upper 2,000 ft. of Pennsylvanian strata 
in Tennessee, and probably in adjacent areas of the 
Appalachian coal field.--Ed. abs. 


2-325. McGugan, A., and June E. Rapson. STRA- 
TIGRAPHY OF THE NORQUAY FORMATION, ROCKY 
MOUNTAIN GROUP, BANFF AREA, ALBERTA: 
Alberta Soc. Petroleum Geologists, Jour., v. 8, no. 
1, p. 1-12, map, chart, sec., Jan. 1960, 19 refs. 


The Norquay formation may be divided into 5 
distinct members numbered 1 to 5 from base to top. 
Member 5 contains Helicoprion Karpinsky and is 
probably middle Permian in age. Above Member 2 
a marked change in lithology suggests that Members 
3 and 4 may also be Permian in age. In easterly 
sections Member 5 and most of Member 4 have been 
removed by post-Paleozoic erosion. Member 2 
contains Lower Pennsylvanian Foraminifera of the 
genera Profusulinella, Pseudostaffella, Eostaffella 
(Paramillerella), and 7Glomospiroides, with other 
fossils including Plagioglypta, Bellerophon, and 
Ascopora. Relict shell beds in Member 1, above the 
post-Mississippian unconformity, are probably re- 
lated to the Megalodon beds of Exshaw Creek, of 
possible Lower Pennsylvanian age. -- Auth. 


2-326. Sarkisyan, S.G. UPPER PERMIAN 
CONTINENTAL MOLASSE DEPOSITS OF THE PRE- 
URALS REGION. Edited by George V. Chilingar: 
Compass, v. 37, no. 1, p. 52-56, chart, sec., Nov. 
1959, ref. 


The upper Permian and partly Triassic molasse 
deposits occupy a vast territory in the Ural-Volga 
petroliferous province. The absence of fauna and 
flora and the pronounced lithologic changeability of 
variegated sediments of the Pre-Urals fore-trough 
defied correlation with the synchronous deposits of 
the Russian platform, which have exact stratigraphic 
dates. A thorough petrographic and mineralogic 
investigation of the variegated sediments made it 
possible, however, to divide these deposits into 
mineralogical series and to correlate them over the 
whole region. This study made it possible 1) to 
determine the age of variegated deposits of the 
trough, 2) to establish the separate stages of their 
development (in the N. they formed from upper 
Kungurian through Tatarian time, whereas in the S., 
their formation ended during the Triassic period), 
and 3) to outline the sequence of the erosion proc- 
esses of the Ural mountains massives, The accumu- 
lation took place mainly in the lakes and sometimes 
in lagoons (fresh-water and sometimes brackish- 
water basins), whereas in the foothills sediments 
accumulated in a deltaic environment. ~~ Auth. 


2-327. Hansen, Dan E. NORTH DAKOTA HAS 
RAPID MESOZOIC FACIES CHANGES: World Oil, 
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v. 149, no. 7, p. 93-97, illus., 3 maps, 2 secs., 2 
tables, Dec. 1959, 4 refs. 


The author earlier interpreted the Jurassic -Creta- 
ceous boundary as unconformable but now considers 
it as gradational. Detailed cross-sectional diagrams 
of the facies changes are shown which illustrate 
these rocks. The many names variously used include 
Swift, Sundance, Rierdon, Morrison, Lakota, Fuson, 
Dakota, Fall River, Skull Creek, Newcastle, and 
Mowry. Paleogeologic and paleolithologic maps of 
the state supplement the other data. There may be 
petroleum accumulations in stratigraphic traps in 
the southwestern and possibly other parts of the 
state. Intermittent subsidence with westward trans- 
gression took place during the Jurassic. Gradual 
subsidence with intermittent uplift with eastward 
transgression took place in Cretaceous time.--K. M, 
Willson. 


2-328. Imlay, Ralph W., Hollis M. Dole, Francis 
G. Wells, and Dallas L. Peck. RELATIONS OF 
CERTAIN UPPER JURASSIC AND LOWER CRETA- 
CEOUS FORMATIONS IN SOUTHWESTERN OREGON: 
Am. Assoc. Petroleum Geologists, Bull., v. 43, no. 
12, p. 2770-2785, map, chart, sec., table, Dec. 
1959, 20 refs. 


The Myrtle formation in southwestern Oregon is 
herein considered to be a group, as originally pro- 
posed by Louderback, and is subdivided into the 
Riddle and Days Creek formations. Some of the 
Myrtle formation as mapped by Diller is excluded 
from the Myrtle group and is reassigned to the 
Dothan formation. The Riddle formation consists 
dominantly of gray siltstone, is about 1,000 ft. thick, 
and contains fossils of latest Jurassic (Portlandian - 
middle to late Tithonian) age. The Days Creek 
formation consists mostly of alternating units of 
greenish gray massive sandstone and siltstone, is at 
least 2,000 ft. thick, and contains fossils of Early 
Cretaceous (Valanginian to Barremian) age. The 
Riddle formation rests with angular unconformity on 
the older Jurassic Galice, Rogue, and Dothan forma- 
tions, The Days Creek formation rests concordantly 
on the Riddle formation and locally overlaps onto 
older Jurassic rocks. The contact between the Riddle 
and Days Creek formations is considered to be a 
disconformity involving the Berriasian and part of 
the Valanginian stages. -- Auth, 


2-329. Magdich, F.S. OUTCROP NOTES. CAR- 
DIUM FORMATION; Alberta Soc. Petroleum Geol- 
ogists, Jour., v. 7, no. 12, p. 282-284, Dec. 1959. 


A complete section of the Cardium formation 
(Cretaceous) is exposed downstream from the South 
Ram River bridge, in the SW. 1/4 Sec. 17, Twp. 36, 
R. 13 W. 5 Mer., Alberta. The Cardium formation 
on the South Ram River consists of a lower sandstone 
member 100 ft. thick, a middle silty to sandy shale 
member about 190 ft. thick, and an upper sandstone 
member approximately 40 ft. thick. This section is 
described in detail; measurements are given begin- 
ning at the bottom of the section.--From auth. introd. 


2-330. Cobban, W.A., Charles E. Erdmann, 
Richard W. Lemke, and Edwin K. Maughan. REVI- 
SION OF COLORADO GROUP ON SWEETGRASS 
ARCH, MONTANA: Am. Assoc. Petroleum Geolo- 


gists, Bull., v. 43, no. 12, p. 2786-2796, 2 maps, 
chart, Dec. 1959, 10 refs. 


The writers propose that the rocks formerly 
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assigned to the Colorado shale on the Sweetgrass 
arch of northwestern Montana be divided into a lower 
unit, the Blackleaf formation with 4 named members, 
and an upper unit, the Marias River shale with 4 © 
named members. 
The Blackleaf formation, of Early Cretaceous age, 
consists of marine and nonmarine rocks that include 
much sandstone and sandy shale. It is divided into 
the Flood, Taft Hill, Vaughn, and Floweree mem- 
bers. The oldest member, the Flood, consists of 
brown-weathering ledge-forming sandstone beds and 
dark gray fissile shale probably marine in origin. 
It is 138 ft. thick at its type section. The Taft Hill 
member, a marine sequence that is 240 ft. thick at 
its type locality, consists of greenish gray glauco~ 
nitic sandstone and gray soft bentonitic siltstone 


and shale. The Vaughn bentonitic member is charac- — 


terized by light-colored bentonitic and tuffaceous 
siltstone that contains small crystals of orange-red 
heulandite. This nonmarine unit is 97 ft. thick at 
its type locality. The Bootlegger member, 330 ft. 
thick at its type locality, is a marine sequence of 
interbedded sandstone, siltstone, and shale, but 
includes some layers of bentonite and chert-pebble 
conglomerate. 

The Marias River shale, of Late Cretaceous age, 
consists of 900-1,200 ft. of dark gray marine shale. 
It is divided into the Floweree, Cone, Ferdig, and 
Kevin members. The Floweree (basal member) is 
mostly noncalcareous shale and siltstone; it is 63 
ft. thick at its type locality. The Cone calcareous 
member, 54 ft. thick, consists of calcareous shale, 
thin beds and concretions of limestone, and some 
layers of bentonite. Sandy noncalcareous shale 
characterizes the Ferdig shale member which is 
225 ft. thick at its type locality. The Kevin shale 
member, 620 ft. thick, contains numerous gray, 
yellow, and brown limestone concretions and dusky 


red dolostone concretions as well as many thin layers 


of bentonite. The middle of the member is marked 
by the MacGowan concretionary bed, a thin unit of 
dolostone and limestone that contains pebbles of 
chert and phosphatic siltstone.-- Auth. 


2-331. Weimer, Robert J. UPPER CRETACEOUS 
STRATIGRAPHY, ROCKY MOUNTAIN AREA: Am. 
Assoc. Petroleum Geologists, Bull., v. 44, no. 1, 
p. 1-20, 4 maps, 6 secs., table, Jan. 1960, 57 refs. 


Upper Cretaceous rocks of the Rocky Mountains 
are characterized by intertonguing of marine and 
nonmarine sediments. Along the western margin of 
the Rocky Mountain area deposits are nearly all non- 
marine. 
across the Rocky Mountains and pass by reason of 
facies change into marine shale sequences. 


Tongues of these sediments extend eastward 


In this intertonguing relationship 4 principal facies 


can be recognized in the Upper Cretaceous which are 
directly related to the environments of deposition. 

In the marine environments, white or gray limestone 
or marlstone was deposited in the offshore deeper 
neritic environment, and gray or black shale with 
thin beds of limestone, siltstone, or sandstone in the 
offshore shallow neritic environment. White, gray, 
or tan thin- to massive-bedded sandstone was depos- 
ited in the transitional and shallow neritic environ- 
ment. In the nonmarine swamp, lagoon, coastal 
plain, inland, and piedmont environments gray clay 
and shale and tan lenticular sandstones with beds of 
coal, carbonaceous shale, or conglomerate were 
deposited. Formation names in the Cretaceous of 
the Rocky Mountains usually correspond with facies 
of local areas. Many formation names are used 


: 
} 


roperly among intermontane basins of the Rocky 
iIntains. 
Six diagrammatic restored sections of the Upper 


attern during Late Cretaceous was deposition during 
gression of the strandline from W. to E., across 
present Rocky Mountains area. The regressive 
ttern periodically was broken by sharp transgres- 
Sions of the strandline, resulting in intertonguing of 
“Marine and nonmarine beds. Four major trans- 
-gressions and 4 major regressions of the strandline 
can be delineated. The positions of the strandline 
of the late Cretaceous sea, at maximum advance and 
retreat, are traced regionally on 3 maps. The 
relationship of formation names to Upper Cretaceous 
“lithogenetic units is shown on restored sections and 
maps. 
_ Lithologic sequences were deposited during both 
“regressive and transgressive events, which have 
been miscorrelated in the past. Regional correla- 
tions show that the nonmarine coal-bearing shale and 


tion at its type locality in the San Juan basin of SW. 
Colorado. The "Mesaverde" of NW. Colorado and 
Wyoming is correlative with the Judith River forma- 
tion of Montana. The Lewis shale at its type locality 
in the San Juan basin is correlative with the upper 
part of the Mancos shale of NW. Colorado and the 
upper part of the Steele shale of Wyoming. Thus, 
the "Lewis" shale of NW. Colorado and Wyoming is 
-younger than Lewis shale at the type locality, and is 
correlative with Bearpaw shale of Montana. -- Auth. 


3 

2-332. Connell, James F.L. THE TIVOLA MEM- 
BER OF THE OCALA LIMESTONE OF GEORGIA: 
Southeastern Geology, v. 1, no. 2, p. 59-72, map, 
Summer 1959, 11 refs. 


The Tivola limestone member of the Ocala lime- 
stone [Eocene] consists of soft, fossiliferous, white 
to cream-colored limestone, with sand in its lower 
portion. The Tivola member underlies the Twiggs 
clay member of the Barnwell formation [Eocene] at 

-most localities. However, the Twiggs clay member 
overlaps the Tivola member in a southwestward 
direction as shown by several well exposed outcrops 
in E.-central Georgia. The Tivola member is a 
north eastward trending tongue of the Ocala lime- 
stone which represents a short-lived northeastward 
transgression of the Ocala sea across a deltaic 
complex consisting of the contemporaneous Barnwell 
‘formation and its several members. -- Auth. 


2-333. Vondra, Carl F. STRATIGRAPHY OF THE 
CHADRON FORMATION IN NORTHWESTERN 
NEBRASKA: Compass, v. 37, no. 2, p. 73-90, 2 
maps, chart, Jan. 1960, 40 refs. 


A summary is given of the results of a detailed 
stratigraphic study of the Oligocene Chadron forma- 
tion in Sioux and Dawes Counties. The regional 
depositional history is determined, and detailed geo- 
logic data is presented to show the order of super- 
position and the lateral variations in lithology of the 
formation.--From auth. introd. 


2-334. Fortson, Charles W., Jr., and Alfred T. 

Navarre. LIMESTONES EXPOSED IN THE LOWER 
WITHLACOOCHEE VALLEY OF GEORGIA: South- 
eastern Geology, v. 1, no. 2, p. 73-76, map, 2 


tables, Summer 1959, 5 refs. 


taceous rocks show that the dominant sedimentary 


sandstone tongue called ''Mesaverde" in NW. Colorado 
and in Wyoming is younger than the Mesaverde forma- 
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At least 2 limestones, the Suwannee and Tampa, 
of Oligocene and Miocene ages, respectively, are 
exposed along the Withlacoochee River and in nearby 
sink holes in Brooks and Lowndes counties, Georgia. 
The Suwannee limestone is a relatively pure, white 
calcareous formation almost unchertified and unfos- 
siliferous in the area investigated. The overlying 
Tampa limestone is separated from the Suwannee by 
a yellowish colored phosphatic, siliceous layer afew 
feet thick. The Tampa is an impure limestone com- 
monly having argillaceous and cherty facies. Its 
upper levels are thoroughly brecciated and silicified, 
and locally phosphatic. It is commonly separated 
from the overlying mottled Hawthorne formation 
(Miocene) by a white sand layer of variable thickness 
mixed with fullers earth and/or kaolin. Except for 
local undulations and slumps, the beds dip slightly 
to the S.-- Auth, 


2-335. Aadland, Arne. ORIGIN OF THE MONROE 
CREEK (MIOCENE) SEDIMENTS IN WESTERN 
NEBRASKA: Compass, v. 37, no. 2, p. 91-97, 
table, Jan. 1960, 15 refs. 


This paper summarizes the general lithology and 
the stratigraphic position of the Monroe Creek forma- 
tion (Miocene) in the panhandle area of western Ne- 
braska. An historical sketch of the theories regard- 
ing the origin of the Tertiary sediments as well as 
those of the Monroe Creek is also included. 

The Monroe Creek formation in western Nebraska ~ 
is a uniform, massively bedded, moderately dense 
to friable, buff to gray, fine-grained, silty sandstone. 
The unit contains many massive tabular concretionary 
structures, known as "pipy concretions."" The writer 
finds no basis for differentiating the Monroe Creek 
outcrops in the North Platte valley in Nebraska into 
an upper and lower unit as has been done in the Pine 
Ridge area of Nebraska to the N. 

The Monroe Creek in Nebraska was deposited 
under rather uniform conditions by smoothly flowing 
stream waters, away from any large channel in 
which coarse sands and gravels were deposited. 

Only a few distinctive channels and/or marl lake beds 
occur. The sediments in all likelihood originated 
from the Rocky Mountains to the W., which supplied 
materials from the igneous and metamorphic rocks 
found in the core of the mountains as well as from 
older Paleozoic and Mesozoic rocks which were up- 
lifted and eroded during Tertiary time.-- Auth. 


2-336. Richards, Horace G. RECENT STUDIES 
ON THE PLEISTOCENE OF THE SOUTH ATLANTIC 
COASTAL PLAIN: Southeastern Geology, v. 1, no. 
1, p. 11-21, Spring [1959], 28 refs. 


Recent work on the marine Pleistocene deposits of 
the Atlantic Coastal Plain between New Jersey and 
Florida is reviewed. There is paleontological evi- 
dence of 1 shoreline (Pamlico) at elevation about 25 
ft. as wel] as physiographic evidence of a shoreline 
at about 90 ft. Both are regarded as of Sangamon 
age. There is less definite evidence of older Pleisto- 
cene marine transgressions. 

In many cases the marine sands and clays of the 
Pamlico-Cape May formations are overlaid by non- 
marine sands and gravels. Until detailed field work 
can be completed, these are merely termed the "'up- 
per member." 

Correlation of the Atlantic coastal terraces with 
those of the Mediterranean is discussed. Shorelines 
representing 3 interglacials are recognized in the 
Mediterranean, whereas only 1 interglacial shoreline 
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is definitely recognized in America. Various possi- 
ble reasons for this difference are discussed.-- Auth. 


2-337. Ovchinnikov, L.N. ON DETERMINATIONS 
OF THE ABSOLUTE AGE OF THE ORE DEPOSITS 
OF THE URALS: Geokhimiya [in translation], 1958, 
no. 6, p. 689-698, table, pub. 1959, 14 refs. 


Determinations are given of the absolute geologi- 
cal age of micas and feldspars from metasomatic 
rocks accompanying contact-metasomatic Cu and Fe, 
pyritic, and other deposits of the Urals, carried out 
by the K- Ar method. Genetic relations of the indi- 
vidual deposits to intrusive massifs have been out- 
lined, and metallogenetic stages of ore-deposit 
formation in the Paleozoic have been established. 
These stages reflect the corresponding stages of 
magmatic activity and definite phases of orogenesis. 
The metallogenetic stage (420-460 million years) 
corresponds to the Salair phases, the middle-Paleo- 
zoic stage (320-360 million years) to the Taconian 
phases, the upper-Paleozoic stage to the Hercynian 
phase (248-270 million years).-- Auth. 


2-338. Shcherba G.N., and A.I. Ivanov. THE AGE 
OF CERTAIN RARE-METAL GRANITIC INTRUSIONS 
IN CENTRAL KAZAKHSTAN: Geokhimiya [in trans- 
lation], 1958, no. 6, p. 766-770, 2 tables, pub. 1959, 
9 refs. 


An article by L. V. Komlev and others was pub- 
lished in Proceedings of the Sixth Session of the 
Committee on the Absolute Age of Geologic Forma- 
tions and in Geokhimiya, 1957, no. 8, in which the 
majority view of the geologists as to the post-Harz 
age of the rare-metal granitic intrusions in central 
Kazakhstan was definitely disproved, in the premises 
of a series of age determinations by the He, the Ar, 
and the Pb methods. 

L. V. Komley, and others, in affirming a late 
Caledonian origin (Devonian) of the ore-bearing in- 
trusions, make the following statement in their recent 
article:''A substantial modification must be introduced 
also into the patterns of metallogeny, to the extent 
that the greatest manifestations of the rare-metal 
mineralization must be regarded now as derivatives 
of .a late Caledonian and not of the late Harz intru- 
sive complex. " 

This conclusion was reached by the authors on the 
basis of their analyses of samples of granites and 
of their derivatives from Akchatau, Meytas, and 
Zhanet. These districts were examined by us in 
detail. Some supplementary determinations were 
also made of absolute age in the instance of the 
Zhanet and the Akchatau. 

We cannot accept the assertions by L. V. Komlev 
and others to the effect that "our findings are incon- 
trovertible in regard to the absolute age of the 
Akchatau, while our preliminary findings for the 
Maytas and the Zhanet indicative of a 290 to 320 
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million years age for the rare-metal-bearing intru- 
sions serve definitely to undermine the ideas of 

their 'Permian' or ‘late Harz' age."" Such a conclu- — 
sion is by no means “incontrovertible,” inasmuch as, 
in this particular case, the very same granites q 
which our authors call Devonian cut through the ; 
already folded paleontologically identified sediments ~ 
not only of Devonian but also of lower Carboniferous ~ 
age. 7 
Having presented the age pattern of the magmatic — 
complexes of central Kazakhstan,the authors had : 
lost sight of the fact that the terminal complexes II 

of the Harz epoch, 250 to 190 million years old, 

are the very same granites to which they assigned 

the age of 300 to 320 million years. 

Granites of an analogous petrochemical composi- 
tion containing analogous ores were proved in the : 
extensive areas of central Kazakhstan and Altai and 
were described by many investigators. The recent 
summaries of V.K. Monich, E. V. Shevchenko, and 
G. D. Shcherba present data to the effect that the 
Akchatau intrusions (the Kalba-Narym, the Gornyi 
Altai complexes) cut through the dislocated sedi- 
ments of the lower Carboniferous and even of the 
middle Carboniferous age and are younger than 
these sediments accordingly. The late Harz age of 
the Akchatau complex in other districts of the central 
Kazakhstan (Baynazar, Batystau, Karaoba) is con- 
firmed also by our determinations of their absolute 
age by the Ar and by the He methods. 

The data cited by us come even closer to the true 
relationship between the intrusive complexes here 
discussed, although even these findings tend toward 
too high results (i. e., indicate a greater age) in the 
instance of the younger granites, even as high as 
the upper to middle Carboniferous. 

If L. V. Komlev thinks that the age figures he has 
obtained are "incontrovertible,"’ it should be desir- 
able, in this particular case, to pose the problem of 
a fundamental revision of the absolute age scale, 
and yet he accepts the relatively closely agreeing 
scales of Holmes, Marble, and the VSEGEI. As to 
the geologic relationships, it is for a period of tens 
of years, by this time, that geologists have been 
finding only confirmations of the previously accepted 
sequence of the magmatisms. The age of the younger 
granites in the Akchatau complex has not fallen 
below the middle Carboniferous in any one of the 
districts so far examined; it is only the upper bound- 
ary of the age that is still obscure, although, in any 
event, there are no reliable indications that the 
intrusions cut through the Mesozoic sediments. 

We are faced therefore, with the necessity of a 
critical analysis of the empirical data on absolute 
age and of ascertaining, prior to their publication, 
the reasons why they do not agree with the facts 
observed in nature. It is clear that we must continue 
to accumulate materials for further refinements of 
the absolute geologic scale, by the data obtained for 
our country.--From auth. introd. and concl. 
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See also: Areal and Regional Geology 2-285. 


2-339. Dunbar, CarlO. A HALF CENTURY OF 
PALEONTOLOGY: Jour. Paleontology, v. 33, no.5, 
p. 909-914, Sept. 1959. 


The growth of paleontology is traced through the 
last 50 years from the founding of the Paleontolog- 
ical Society (1908). Discovery of the rich midconti- 
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nent oil fields brought about the founding of the Socie- 
ty of Economic Paleontologists and Mineralogists 
(1926) and the launching of 2 important journals, the 
Journal of Paleontology (1927) and the Contributions 
from the Cushman Laboratory for Foraminiferal 
Reserach (1925). Since 1950, the latter has been 
continued as the Cushman Foundation. 

Paleontologic techniques have been greatly im- 


oved during the 50-year period. The use of acids 
drochloric, acetic, formic, etc.) to free fossils 
om matrix, of mechanical methods for removing 
rix, of improved illustrating techniques for 
lications, of improved printing arts, etc., have 
helped the paleontologist. 

_ The species concept has gradully changed from 
the name-bearing specimen (the type) to cover a 


increasing number of important monographs and 

_ textbooks culminating in the issuing of the Treatise 

_ of Invertebrate Paleontology in its many parts. 

_ Except for the Treatise, few of these great works 

_ are not out-of-date today. Paleontology does not 

‘stand still. 

= AS field, and subsequently descriptive, work is 

_ done, our classifications change. Groups once 

~ thought to be quite simple and homogeneous are now 

~ divided into many groups. The paleontologist of 

_ today is a specialist. 

___ The revival of the Commission on Zoological 

_ Nomenclature has given definite rules and laws to 

_ the proceedings of taxonomy, yet has sharply divided 

- paleontologists on several issues, such as use of 

_ plenary powers. 

; Discovery and description of faunas has just 

- begun. On the basis of more recent work a great 

_ deal of the described areas need restudy. More 
effective use of good illustrations is being used to 

_ improve descriptions. 

It is expected that someone will someday discover 
important fossils in the Precambrian rocks, probably 

- in the slate facies.--I. M. Johnston. 


4 _ The last 50 years have seen the publication of an 


2-340. Romer, AlfredS. VERTEBRATE PALEON- 
TOLOGY, 1908-1958: Jour. Paleontology, v. 33, 
no. 5, p. 915-925, Sept. 1959. 


In the 50 years since the founding of the Paleontolog- 
ical Society (1908-1958), there have been great 
changes in paleontological methods, both field and 
laboratory. 

The pick and shovel and the plaster-burlap band- 
aging techniques are still as important today as they 
were 50 years ago; but the biggest boon to verte- 
brate paleontologists (for that matter, all paleontol- 
ogists) has been the advent of the automobile and 
more recently, the 4-wheel-drive vehicle. Many 
areas inaccessible during horse-and-buggy days 
have been mapped and:collected. The bulldozer has 

_ helped in certain cases. The airplane and the 
helicopter have helped field work through the devel- 
opment of air photos. 

In the laboratory, the hammer, chisel, and awl 
still enter prominently into the preparation picture, 
but microscope techniques, the dental motor, the 
Cavitron, and new chemical aids are all being used 
more and more. Newer synthetic materials, with 
acetone as a solvent, have partially replaced shel- 
lac. Recently, use of the serial section method and 
the paleobotanists’ peel method have aided in the 
study of morphological details. 

Geographically, the greatest increase in authors 
publishing on vertebrate paleontology from 1908 to 
1958 (actually 1957) has been in Russia (from I to 
33), China (0 to 15), South Africa (1 to 11), and 
South America (1 to 8). North America (34 to 78) 
and Western Europe (40 to 183, including Russia) 
have made a moderate increase in workers, but no 
longer dominate as they did in 1908. The Communist 
countries have made the biggest jump. 

The early workers (Cuvier, Agassiz, and Owen 
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in Europe; Leidy, Cope, and Marsh in North Ameri- 
ca), with but few exceptions, produced a high 
standard of quality. On the whole, this standard has 
been maintained by a large proportion of paleontol- 
ogists. 

Important work has been done during the past 50 
years on ecology, faunal migrations, and climate 
(particularly within the Tertiary), and stratigraphy. 
Much of the work done in the last 50 years has been 
filling in gaps in what we had known previously. This 
is true of the mammals, the "classic" reptiles, the 
modern groups of amphibians, and the highest of 
fishes - the teleosts. 

The future in vertebrate paleontology is clouded 
by the lack of increase in the number of adequate 
collections in museums and universities. There is 
little expansion going on today. The basic training 
of a vertebrate paleontologist should be in the bio- 
logical sciences with a secondary interest in the 
geological sciences.--I. M. Johnston. 


2-341. Sartenaer, Paul. LEIORHYNCHUS or NUDI- 
ROSTRA: Jour. Paleontology, v. 33, no. 5, p. 964- 
965, Sept. 1959, 13 refs. 


The use of Nudirostra to replace the so-called 
junior homonym Leiorhynchus (of Liorhynchus) is 
invalid. Names which differ even by only one letter 
cannot be considered homonyms. Nudirostra is now 
an objective synonym and Leiorhynchus is a valid 
genus.--I. M. Johnston. 


2-342. Cloud, Preston E., Jr. PALEOECOLOGY - 
RETROSPECT AND PROSPECT: Jour. Paleontology, 
v. 33, no. 5, p. 926-962, 4 illus., 7 maps, 2 charts, 
diag., 4 graphs, Sept. 1959, approx. 200 refs. 


Although paleoecology has roots in the observa- 
tions of pre-Christian scholars, consciously paleo- 
ecological inquiry is barely more than 100 years old. 
Equally a part of paleontology and a unifying inter - 
disciplinary department within the wider realms of 
geology, it now enjoys significant interplay over a 
broad range of advancing science. 

The objectives of paleoecology are to understand 
and to interpret in mutual interrelation, the life 
processes, sociology, behavior, habitat conditions, 
biogeography, and evolution of prehistoric organisms, 
communities, and biotas. These aims can be 
achieved only in part by the indispensable methods of 
classical natural history. The scope and rate of 
progress depend also on the imaginative supple- 
mentation of such methods with the tools, liberating 
concepts, and data of geochemistry, sedimentology, 
oceanology, and climatology - under the cohesive 
principles of parallel and proportionate relation- 
ships, and in biological perspective. 

Paleoecologists need to differentiate between the 
ambient environment of once iiving organisms, the 
sedimentary environment, and the diagenetic envi- 
ronment, and to recognize and treat the complexity 
of each. Each of these realms involves a variety 
of interface relations, climatic effects, inter- 
actions between organic and inorganic components, 
dispersal mechanisms, and gradients of several 
sorts that can be either clarifying to the perceptive 
or confusing to the unprepared. 

Some fundamental problems that are interwoven 
with paleoecology include the origin of life, Precam- 
brian evolution, biochemical and physiological 
evolution, the development of behavior, the nature 
and depth of sedimentary deposition, paleoclimatol - 
ogy, paleobiogeography, and the possible mechanisms 
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and biogeochemical consequences of extinction. 
Summary discussion of these subjects underscores 
their complexity and their paleoecological signifi- 
cance. -- Auth. 


2-343. Ewing, Maurice, and William L. Donn. 
ON PLEISTOCENE SURFACE TEMPERATURES OF 
THE NORTH ATLANTIC AND ARCTIC OCEANS: 
Science, v. 131, no. 3393, p. 99, Jan. 8, 1960, 4 
refs. 


Two additional interpretations are given for the 
important data of D,B. Ericson [GeoScience Abstracts 
1- 1917] on the correlation of coiling directions of 
Globigerina pachyderma in late Pleistocene North 
Atlantic sediments with ocean surface temperatures. 
One interpretation relates the distribution of this 
species to the distribution and circulation of ocean 
water masses. On the basis of our ice-age theory, 
our second interpretation uses the data and correla- 
tions of Ericson to establish temperature limits of 
a thermal node, a line on which glacial and inter- 
glacial temperatures were equal, for the North 
Atlantic Ocean. This line crosses the strait between 
Greenland and Scandinavia. Further, Ericson's 
interpretation of the 7.2°C. isotherm implies that 
the glacial-stage surface waters of the Arctic Ocean 
were between 0° and 3.5°C. -- Auth. 


2-344. Dorman, F.H., and Edmund D. Gill. 
OXYGEN ISOTOPE PALEOTEMPERATURE DETER- 
MINATIONS OF AUSTRALIAN CAINOZOIC FOSSILS: 
Science, v. 130, no. 3388, p. 1576, diag., table, 
Dec. 4, 1959, 5 refs. 


Fossil marine shells collected in southern Victoria 
within half a panes of latitude of 38 1/2°S. have been 
analyzed for ol /ol6 by mass spectroscopy, and 
their paleotemperatures have been determined. For 
the genera Chlamys, Ostrea, and Glycymeris the 
temperature rises from early to mid-Tertiary, then 
falls again to the present. -- Auth. 


2-345. Gutschick, Raymond C., and T.G. Perry. 
SAPPINGTON (KINDERHOOKIAN) SPONGES AND 
THEIR ENVIRONMENT: Jour. Paleontology, v. 33, 
no. 6, p. 977-985, illus., 2 pls., chart, diag., Nov. 
1959, 26 refs. 


Nodular limestone strata in the lower part of the 
Kinderhookian [Mississippian] Sappington sandstone 
of southwestern Montana contain a spongiostromatid 
algae and sponge association that would suggest a 
shallow water algal bank environment. Fossil 
sponges of the genus Scaphiomanon, n. gen., which 
includes 2 species, Scaphiomanon nodulosum, n. Sp., 
and Scaphiomanon hadros, n. sp., are described 
from this zone. Similar nodular limestone beds are 
also present in the Leatham formation of the Logan, 
Utah area and the Midridge limestone of the Confu- 
sion Range, Utah.--Auth. 


2-346. Clark, David L. TEXAS CRETACEOUS 
OPHIUROIDS: Jour. Paleontology, v. 33, no. 6, 
p. 1126-1127, Nov. 1959, 7 refs. 


A new occurrence of Ophiura graysonensis (Alex- 
ander) from the Upper Cretaceous Austin chalk of 
Texas is briefly discussed. The material consists 
of 2 rather complete specimens and many isolated 
arms and plates. In addition, typical upper Austin 
foraminifers are associated with the ophiuroids. 

The range of this form is therefore extended to 
the Campanian (from the Cenomanian)--I. M. Johnston. 
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2-347. Hattin, Donald E. AN OCCURRENCE OF J 
OPHIURASTER BURRISI MILLER: Jour. Paleontol- 
ogy, v. 33, no. 6, p. 1125-1126, illus., Nov. 1959, 
ref. 


Two occurrences of a Permian ophiuroid, Ophiu- 
raster burrisi Miller, 1 from the Speiser shale 
(Wolfcampian [Permian]) and 1 from the Beattie lime- 
stone [Permian] of Kansas, are described for the 
first time. Both specimens display the aboral surface 
only. Associated with the ophiuroids are brachio- 
pods, pelecypods, bryozoans, and crinoid remains. 
--I. M. Johnston. 


2-348. Richards, H. Glen. NEW VIRGILIAN AND 
WOLFCAMPIAN FENESTRATE BRYOZOANS FROM 
KANSAS: Jour. Paleontology, v. 33, no. 6, p.1115-— 
1119, illus., Nov. 1959, 3 refs. 


Four new species and 1 subspecies of the fenes- 
trate bryozoan genus Penniretepora, P. curvula, 
P. flexistriata, P. nodocarinata, P. nodolineata, and 


jan [Pennsylvanian] and Wolfcampian [Permian ]rocks 


of eastern Kansas. -- Auth. 


2-349. Ager, D.V. LOWER JURASSIC BRACHIO- 
PODS FROM TURKEY: Jour. Paleontology, v. 33, 
no. 6, p. 1018-1028, 2 pls., 4illus., Nov. 1959, 28 
refs. 


A large and varied Lower Jurassic (Liassic) bra- 
chiopod fauna is described from Yakacik near Ankara. 
It is compared with other Turkish faunas and with 
those of Europe. It is shown to have many affinities 
with the faunas of NW. Europe and to include some 
Alpine elements. The geographical and stratigraph- 
ical range of each species is discussed. -- Auth. 


2-350. Ladd, Harry S. REEXAMINATION OF 
PALAEOCREUSIA DEVONICA CLARKE: Jour. Pale- 
ontology, v. 33, no. 5, p. 963-964, illus., Sept. 1959 
7 refs. 


Reexamination of the type of Palaeocreusia devon- 
ica Clarke has shown that it is not an ancestor of a 
specialized type of barnacle (Creusia) as originally 
thought. It is probably the remnant of an acmaeid or 
patellid limpet that became lodged on the surface of 
a coral and was overgrown.--I. M. Johnston. 


2-351. Schindewolf, Otto H. ADOLESCENT 
CEPHALOPODS FROM THE EXSHAW FORMATION 
OF ALBERTA: Jour. Paleontology, v. 33, no. 6, 
p. 971-976, 2 pls., 3 figs., Nov. 1959, 12 refs. 


_ Acollection of nepionic goniatites exhibits 3 dif- 
ferent types of sutural development. Their repre- 
sentatives can be connected with the genera Imito- 
ceras, Protocanites, and an undetermined genus 
possibly related to Prodromites. The Lower Missis- 
Sippian age of the Exshaw formation may thus be 
confirmed. -- Auth. 


2-352. Tasch, Paul, and James R. Zimmerman. 
NEW PERMIAN INSECTS DISCOVERED IN KANSAS 
AND OKLAHOMA: Science, v. 130, no. 3389, p. 
1656, Dec. 11, 1959, 3 refs. 


The Midco insect bed of Oklahoma and a newly 
discovered insect bed above this were traced across 
Kay County, Oklahoma, into Sumner County, Kansas. 
As a result, a greater time span is available for 


dy of insect evolution during the midcontinent 
mian, and the exact stratigraphic correlation of 

e Wellington [Permian] of Oklahoma and Kansas can 
be demonstrated. Four insect orders have thus 
been identified from the new insect bed: Proto- 
mata, Odonata, Protoperlaria, and Ephemer optera. 
umerous new species and higher categories are 
included in the collections from the 2 insect beds. -- 
Auth. 


2-353. Pierce G.R., and Samuel P. Welles. FIRST 
RECORD OF MOSASAUR FROM THE CRETACEOUS 

_ OF SANTA BARBARA DE BARINAS, VENEZUELA: 

_ Jour. Paleontology, v. 33, no. 5, p. 966-967, map, 

_ Sept. 1959, 4 refs. 


The first record of mosasaur(s) from Venezuela 

_ is based on 6 badly eroded fragments from the Upper 

~ Cretaceous Navay formation. 

The dominant lithology of the Navay formation is 

_ siliceous shale, and numerous fossils are found with- 
in these beds, including fish scales, fish vertebrae, 

Setc. Foraminifera, gastropods, pelecypods, ammo- 

nites, crabs, and spores are also found in the Navay. 

- Exact identifications are impossible due to the ex- 

_ treme weathering, but since these giant mosasaurs 
_were restricted to the Upper Cretaceous, the beds 


” 


' can be age dated.--I. M. Johnston. 


2-354. Bader, Robert S. THE REPORTED OCCUR- 
_ RENCE OF REITHRODONTOMYS IN THE PLEISTO- 
- CENE OF FLORIDA: Jour. Paleontology, v. 33, no. 
. 5, p. 968, Sept. 1959, 3 refs. 


- A small rodent mandible from the Pleistocene of 

Vero Beach, Florida, formerly referred to Reithro- 
- dontomys humulis should be assigned to Peromyscus 
_ polionotus on the basis of molar morphology.-- I. M. 
- Johnston. — 


2-355. Palmer, L.S. MAN'S JOURNEY THROUGH 
TIME: 184p., 55 figs., pl., 9 tables, New York, 
Philosophical Library, 1959, approx. 1000 refs. 


This book deals with the physical or anatomical 
and the cultural or intellectual progress of Man 
throughout the million or so years of his develop- 
ment on earth. 

Four anatomical measurements on 22 skulls and 
jaws from the earliest African and Javanese ape-men 
to modern man and the chimpanzee are graphically 
plotted against the time in years B.C. during which 

they lived. The 4 resulting graphs are discussed with 
reference to other skeletal details pertaining to each 
type. 

The geochronological evidence for the dates is 
fully discussed. Special attention is given to Pleis- 
tocene geology and to geological, physical, astro- 

-nomical, and other methods of dating deposits rela- 
tive to the phases of the last great Ice Age and its 
associated pluvial periods. 

From a quantitative study of the cultural status 
of each type of man, a second set of graphs is drawn 
depicting man's intellectual development. His cul- 
ture is measured by determining the ever-increasing 
numbers of implements, materials, and occupations 
associated with each type of man. The resulting 
graphs indicate that markedly accelerated cultural 
progress which is characteristic of the historical 
period in general and of the present atomic age in 
particular. 

In the last chapter the 2 sets of graphs are com- 
pared, interpreted and extrapolated to show the 
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probable line of man's ascent from primitive Mio- 
cene apes in the past and the possible trend of his 
progress into the immediate future. -- Auth. 


2-356. Thalmann, Hans E. BIBLIOGRAPHY AND 

INDEX TO NEW GENERA, SPECIES AND VARIETIES 
OF FORAMINIFERA FOR THE YEAR 1956: Jour. : 
Paleontology, v. 33, no. 6, p. 1069-1114, Nov. 1959. 


The following bibliography lists a total of 632 
papers, dealing exclusively or partly with Foramin- 
ifera, published during the year 1956. Supplements 
of titles referring to previous years are at present 
in preparation and will shortly be published. The 
steady increase of publications in which fossil and 
recent Foraminifera are described, or only mentioned, 
makes it more and more difficult for the compiler 
single-handedly to cover the field in such a way that 
the annual bibliographies become reasonably com- 
plete. Such a goal can be achieved only with the 
active cooperation of the authors by forwarding their 
reprints automatically and without personal request 
to the compiler. 

The index for the year 1956 cites as new foramin- 
iferal taxa: 1 suborder, 9 families, 5 subfamilies, 
68 genera, 2 subgenera, 729 species, 111 varieties 
and subspecies, 10 nomina nova, 43 homonyma, 1 
forma nova, and 1 nomen nudum. Forms to which 
the open nomenclature was applied are not, and will 
not be, listed in this and forthcoming bibiographies 
and supplements. : 

The compiler is fully aware of the fact that there 
are more new foraminiferal taxa erected in 1956 than 
actually listed here in spite of every effort made for 
complete coverage. Publications recorded in the 
bibliography under No. 141, 307, 308, 383, 384, 391, 
531, and possibly others which had not been acces- 
sible or available contain about 150 new taxa not 
listed in the index for 1956. Information regarding 
such omissions will be highly appreciated. -- Auth. 


2-357. Dunn, David L. DEVONIAN CHITINOZOANS 
FROM THE CEDAR VALLEY FORMATION IN IOWA: 
Jour. Paleontology, v. 33, no. 6, p. 1001-1017, 3 
pls., 2 charts, Nov. 1959, 27 refs. 


Two new occurrences of some relatively little 
known microfossils are reported. These microfos- 
sils, called chitinozoans, are believed to represent 
an extinct order of rhizopod protozoans. The fauna 
described is that of the Devonian Cedar Valley forma- 
tion, and represents a composite sampling of that 
unit from locations near Ottumwa, lowa, and Coral- 
ville, lowa. More than 14 species are described 
which are referable to the genera Angochitina, 
Ancyrochitina, Sphaerochitina and Earlachitina. 
Included in the fauna is I new species, Sphaerochitina 
collinsoni, and 2 species previously unreported from 
Devonian rocks. 

Relationships with other Devonian faunas are 
discussed. It is concluded that an earlier reported 
occurrence of this fauna from the Solon member of 
the Cedar Valley is in error; evidence is presented 
indicating the source was from the Rapid member. 

Information concerning the distribution, thickness, 
lithology, age, and correlations of the Cedar Valley 
formation is discussed in some detail. 

Techniques of recovering chitinozoan specimens 
from limestone are reviewed. -- Auth. 


2-358. Sweet, Walter C., Caroline A. Turco, 
Earl Warner, Jr., and Lorna C. Wilkie. THE 
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AMERICAN UPPER ORDOVICIAN STANDARD. I. 
EDEN CONODONTS FROM THE CINCINNATI REGION 
OF OHIO AND KENTUCKY: Jour. Paleontology, v. 
33, no. 6, p. 1029-1068, 4 pls., table, Nov. 1959, 

49 refs. ; 


A conodont fauna of 36 species is described from 
the Eden formation [Ordovician] of southwestern Ohio 
and adjacent areas in Kentucky. Representatives of 
Belodina compressa, Cordylodus delicatus, C. flex- 
uosus, Drepanodus homocurvatus, D. suberectus, 
Oistodus abundans, O. inclinatus, Ozarkodina 
robusta, Phragmodus undatus, Prioniodina oregonia, 
and Zygognathus deformis dominate the Eden fauna, 
Species of Ambalodus, Keislognathus, Prioniodus, 
Sagittodontus, and Scolopodus occur in the lower 
Eden, but they decline in abundance or are absent in 
the upper Eden. A similar "mixture" of provincial 
indicators characterizes the late Galena Stewartville 
and Dubuque of Iowa and the Gelli-grin and Pen-y- 
garnedd limestones of Wales, now thought to be Eden 
equivalents, at least in part. 

The genus Eobelodina and 5 species (Cordylodus 
excavatus, Prioniodina rotunda, Prioniodus, n. sp. , 
Trichonodella angulata, and T. subundulata) are 
described for the first time. -- Auth. 


2-359. Ellis, Brooks F., and Angelina R. Messina. 
CATALOGUE OF OSTRACODA, VOLUME 13: [590] 
p., illus., New York, American Museum of Natural 
History, 1959, 19 refs. 


The thirteenth volume of the Catalogue of Ostra- 


ABSTRACTS . 
! 
coda contains 396 units, of which 20 represent genera 
or subgenera, and 376 represent species or subspe- | 
cies (varieties), All but 6 of the latter group are 
illustrated. The units that are not illustrated in- 
clude 1 species that apparently has never been illus- 
trated and 5 new names for previously illustrated 
species. A sixth new name has been illustrated. q 
This volume includes Bosquet's classic works of 
1847 and 1852. Two new genera and 75 new species _ 
are described in these 2 works. Keij's publication 
of 1957, in which he emended 35 of Bosquet's species, _ 
is also included in this volume. The majority of the — 
forms in the present volume are from the Tertiary. 
-- Auth, 


2-360. Jennings, T.V. FAUNAL ZONATION OF 
THE MINNELUSA FORMATION, BLACK HILLS, 
SOUTH DAKOTA: Jour. Paleontology, v. 33, no. 6, 
p. 986-1000, pl., 2 secs., diag., table, Nov. 1959, 
44 refs. 


An occurrence of Pennsylvanian upper Virgilian 
or lower Wolfcampian fusulinids is described from 
the Minnelusa formation in the northern Black Hills. 
Two additional fusulinid zones are reported from the 
same formation of the southern Hills. In addition, 
2 conodont faunas are described and illustrated. 
These fossiliferous horizons, together with previous- 
ly reported fossils, indicate that the Pennsylvanian 
portion of the Minnelusa is much thinner than has 
previously been reported. -- Auth. 


6. GEOPHYSICS 


See also: Areal and Regional Geology 2-288, 2-289; 
Structural Geology 2-315, 2-316, 2-317; Mineral De- 
posits 2-433. 


2-361. Vajk, Raoul. HOW TO CORRECT AND 
INTERPRET GRAVITY DATA: World Oil, v. 149, 
no. 5, p. 143-145, port., Nov. 1959. 


Many corrections necessary for geological inter- 
pretations of gravity observations are briefly de- 
scribed for the benefit of technical workers. These 
corrections include adjustments between observed 
values and the theoretical, for latitude, elevation, 
topography, terrain, and others. The free-air 
correction is expressed by a constant decrease of 
0.3086 mgals. per m. of elevation when there is 
nothing but air between the earth's surface and the 
point of gravity measurement. The Bouguer corre¢- 
tion considers the effect of rocks forming topography. 
Strong dominating gravity effects are due to major 
deep-seated geological features and make regional 
corrections possible, Isostasy assumes continents 
are floating in the subcrust and that mountains have 
buoyant roots equal to the weight of the mountain 
mass above sea level. Correction for isostasy is 
necessary to make interpretations reliable. Use of 
gravity anomalies as geological components is 
desirable practice. Residuals can be calculated by 
applying the proper corrections, and from them 
anomalies can be determined which are assumed to 
represent individual geological structures. Finally, 
gravity maps represent "coded messages" which are 
as yet but partially understood.--K.M. Willson. 


2-362. Stackler, W.F. A PROFILE OF STRUC - 
TURAL GRAVITY SURVEY ON THE NORTH STUR- 
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GEON LAKE FIELD: Alberta Soc. Petroleum Geol- 
ogists, Jour., v. 7, no. 12, p. 275-278, map, pro- 
files, Dec. 1959, ref. 


The gravity method is capable of mapping reef 
structure, provided rigid standards are maintained 
in carrying out survey and measurements, and apply- 
ing corrections. This is illustrated by recent re- 
sults from the North Sturgeon Lake field [ Alberta], where 
1/8-mi, spacing was used. The interpretation has 
been made from isopach residuals calculated on the 
basis of a method developed by the author. The 
information obtainable is somewhat limited by ambi- 
guities inherent in gravity work. It is concluded, 
nevertheless, that the techniques employed can be 
entirely successful in following up geological trends 
from known areas into the unknown. -- Auth. 


2-363. Pertsev, B.P. HARMONIC ANALYSIS OF 
ELASTIC TIDES: Akad. Nauk SSSR, Bull., Geophys- 
ics Ser., in translation, 1958, no. 8, p. 542-549, 

7 tables, pub. Nov. 1959, 4 refs. 


A method of harmonic analysis of a 29-day series 
of observations of luni-solar elastic tides is de- 
scribed, based on the evaluation of 25 fundamental 
waves of luni-solar potential producing the tides, 
Pertsev's scheme makes it possible to separate the 
5 most important waves, M,, So, N2, Ki, and Qj. 

The application is illustrated by a detailed example. 
The method is in many respects similar to Doodson's. 


7 EF cians (courtesy Geophysical Abstracts 
UOT NY: 


2-364. Grabovsky, M.A., andS. Yu. Brodskaya. 
NORMAL MAGNETIZATION AND THERMOMAGNETI. 


ATION OF ANISOTROPIC ROCKS: Akad. Nauk SSSR, 
ull., Geophysics Ser., in translation, 1958, no. 8, 
560-566, 14 graphs, pub. Nov. 1959, 12 refs. 


The results of experimental studies of magneti- 
ally anisotropic rocks under conditions of normal 
‘Magnetization and thermomagnetization are given. 

_ Sharp differences in the magnetic properties of rocks 

_ were noted, both lengthwise and crosswise of the 
Ravers formed by ferromagnetic components. The 
thermomagnetization of anisotropic rocks causes an 
important increase of magnetic characteristics. The 
‘growth of remanent magnetization across the ferro- 

_ Magnetic layers in the case of thermomagnetization 
_ Can attain such a degree of intensity that it will 

_ surpass the remaiient magnetization of the anisotropic 
_ rock along the layers subjected to isothermic magnet~- 
_ ization. This circumstance causes a rather complex 
2 distribution of remanent magnetization in the aniso- 
_ tropic rock and, consequently, a complication of the 
~ magnetic field over the disturbing body. The magnet- 
, ic stability of the remanent magnetization in the case 
_ of both kinds of magnetization of anisotropic samples 

_ is evaluated. -- Auth. 


i 


' 2-365. King, Elizabeth R. REGIONAL MAGNETIC 
MAP OF FLORIDA: Am. Assoc. Petroleum Geolo- 

gists, Bull., v. 43, no. 12, p. 2844-2854, 4 maps, 
Dec. 1959, 11 refs. 


; A regional magnetic map of Florida reflects the 

_ structural trends of the magnetically heterogeneous 
Paleozoic and Precambrian rocks underlying the 
coastal plain rocks. Many trends and features on 

- the magnetic map have gravity counterparts, indi- 

_ cating a common source. On the basis of the region- 
al magnetic trends, Florida is divided into 2 tectonic 
provinces with an intervening zone of intrusive rocks. 
Depth estimates from aeromagnetic data suggest the 
possibility that faulting may be a factor in the pro- 

- found downwarping and accumulation of sediments 
in the southern province. The trends of the northern 
province parallel those of the Appalachian system to 
which they are probably related. The southern 
province, distinguished by NW. trends, is structural- 

—ly discordant with the northern province. The 
magnetic evidence suggests that the southern prov- 
ince is a continuation of the Ouachita system which 
has been traced beneath the Gulf Coastal Plain to 
within 60 mi. of the subsurface extension of the 

_ Appalachian system in Mississippi, where the 2 
systems approach each other at nearly a right angle. 
-- Auth. 


2-366. Orlov, V.P. ANOMALIES OF THE SECU- 
LAR MAGNETIC VARIATION IN CENTRAL ASIA: 
Akad. Nauk SSSR, Bull., Geophysics Ser., in trans- 
lation, 1958, no. 10, p. 718-719, map, diag., pub. 
Dec. 1959. 


High-precision magnetic surveys were made in 
1947-1948 and 1955 along several profiles and along 
2 loops in central Asia, together with precise geo- 
detic measurements for the purpose of determining 
horizontal or vertical displacements of the ground. 
The results of these measurements show a secular 
variation of the vertical geomagnetic component 
averaging 470». In 2 sections of the Stalinobad-Ko- 
lay Khumb profile, abrupt departures from the aver- 
age values of Z were noted, 500 and 445 y respec- 
tively. The comparison of magnetic data with the 
structural features shows that these 2 extreme 
values of Z coincide with intersections of very deep 
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tectonic fractures showing signs of recent displace- 
ments. It is probable that a seismological study of 
those anomalies and their variation can establish a 
relationship between geomagnetic secular -variation 
anomalies and geologic movements; if so, magnetic 
observations could serve as forewarning of earth- 
quakes.--S. T. Vesselowsky (courtesy Geophysical 
Abstracts 177-278). 


2-367. Akopyan, Ts. G. PALEOMAGNETISM OF 
VOLCANIC ROCKS OF ARMENIA: Akad. Nauk SSSR, 
Bull., Geophysics Ser., in translation, 1958, no. 8, 
p. 595-599, table, pub. Nov. 1959, 22 refs. 


During the Tertiary and Quaternary periods, in- 
tense volcanic eruptions covered almost 2/3 of the 
area of the Armenian S.S.R. with lavas and volcanic 
tuffs. The magnetic properties of over 500 oriented 
specimens of these rocks were investigated in the lab- 
oratory. [twas found that the Tertiary and Quaternary 
volcanic rocks are characterized by high magnetic 
susceptibility, averaging 3,740 x 10° c.g.s. py an 
by high remanent magnetization I,=14, 930 x 107 
c.g.s. H, 10 to 15 times greater than the intensity 
of induced magnetization lj. The Armenian volcanic 
rocks ¢an be divided, magnetically, into 3 groups: 
normally (obliquely) magnetized, with the vector I; 
of remanent magnetization directed downward (Qua- 
ternary volcanics); inversely magnetized, with 
vector Ir directed upward (upper and post-Pliocene); 
normally (obliquely) magnetized rocks (Paleocene - 
middle Eocene and Miocene - Middle Pliocene) with 
vector I; directed downward. 

As a rule the vector of remanent magnetization 
does not coincide with the direction of induced mag- 
netization, and may differ by as much as 909; there- 
fore in spite of the great intensity of the magnetiza- 
tion, no very strong magnetic anomalies should be 
observed. Ten samples of intrusive rocks were 
also studied. In these the ratio I;/Ij averages 1.2 
and the angle of inclination of the vector of I; with 
the plane xOy averages 53°; reasonably intense mag- 
netic anomalies can thus be produced.) The ratio 
I, /Ij shows some correlation with age. Some cor- 
relation was also found between direction of flow 
of lavas and azimuth of the vector of remanent mag- 
netization. The results of this study confirm earlier 
conclusions that during the Cenozoic era the magnetic 
field of the earth suffered some sharp reversals 
keeping the same axis of magnetization.--S. T. 
Vesselowsky (courtesy Geophysical Abstracts 177- 
302). 


2-368. Barsukov, O.M. VARIATION OF THE 
PREDOMINANT DIRECTION AND MEAN AMPLI- 
TUDE OF SHORT-PERIOD FLUCTUATIONS OF 
TELLURIDE [SIC] CURRENTS: Akad. Nauk SSSR, 
Bull., Geophysics Ser., in translation, 1958, no. 8, 
p. 600-602, diag., graphs, table, pub. Nov. INVES), 
2 refs 


In the beginning of the IGY an attempt was made 
to work out a program of common observations of 
variations of telluric currents. Five Russian sta- 
tions scattered from the Carpathians to Kamchatka 
and from Crimea to the Arctic Circle participated 
in this program for 3 months. The results obtained 
are not very encouraging. Variations in direction 
and average amplitude liave a clearly pronounced 
diurnal period, but these variations as observed 
at different stations have very little similarity 
whether referred to local or to world time. Only an 
extended harmonic analysis of the observed variations 
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will yield some information on the causes of these ; 
phenomena. --S. T. Vesselowsky (courtesy Geophysi- 
cal Abstracts 176-24). 


2-369. Gelbukh, L.A. EVALUATION OF STEADY 
FIELDS DUE TO INDUCED POLARIZATION OF 
ELONGATED AND OBLATE SPHEROIDS: Akad. Nauk 
SSSR, Bull., Geophysics Ser., in translation, 1958, 
no. 10, p. 689-692, 2 diags., pub. Dec. 1959, 3 refs. 


The problem of the potential value and the distri- 
bution of electrical moment caused by induced polar - 
ization has been solved for very simple geometrical 
bodies such as a sphere and an ellipsoid. In this 
article the problem is solved for elongated or oblate 
spheroids placed in a homogeneous electric field, the 
conductivity of the spheroid and of the surrounding 
medium being known. The problem is solved by 
introducing spheroidal coordinates and Legendre 
functions, and the solution is based on the analysis 
of the Laplace equation which must be satisfied by 
the solutions of the electrical potential. The corre- 
sponding expressions are given for the points of the 
spheroid and for the external field. The article is 
purely mathematical.--S. T. Vesselowsky (courtesy 
Geophysical Abstracts 177-116). 


2-370. Piskunov, L.I. ON A QUANTITATIVE 
RELATION BETWEEN THE DIELECTRIC CONSTANT 
AND THE ELECTRICAL RESISTIVITY OF ROCKS: 
Akad. Nauk SSSR, Buli., Geophysics Ser., in trans- 
lation, 1958, no. 9, p. 658-659, graph, 2 tables, 
pub. Nov. 1959, 6 refs. 


Empirical formulas establishing the relationship 
between the value of dielectric constant and specific 
electric resistivity, suggested by several Russian 
geophysicists, are analyzed. The validity of these 
formulas was tested on about a dozen minerals; it 
is shown that they are not applicable either to theo- 
retical or to field investigations. Cracks or water 
filling the cracks affect both these physical constants 
considerably.--S. T. Vesselowsky (courtesy Geo- 
physical Abstracts 176-131). 


2-371. Matveev, B.K. ON THE METHOD OF 
DETERMINING VELOCITY OF THE UNDERGROUND 
FLOW WITH ONE BORING WELL: Akad. Nauk 
SSSR, Bull., Geophysics Ser., in translation, 1958, 
no. 9, p. 654-657, diag., 2 graphs, pub. Nov. 1959, 
9 refs. sa 


In using the method of a charged body for the de- 
termination of the direction and velocity of the move- 
ment of ground waters with one boring well, it should 
be borne in mind that the electrolyte zone in a general 
case is an inequipotential conductor. Inequipotential- 
ity of the charged electrolyte zone is the reason for 
the gradual disappearance and termination of the 
shifting of the inequipotential lines taken at the 
ground surface. In order to avoid errors in deter- 
mining velocity of the flow, it is recommended to 
construct relation graphs of the amount of the iso- 
line shifting from the time of observation. The mo- 
ment of disappearance of shifting is clearly fixed 
on the graphs. The left hand portions of the graphs 
of shifting can be used for an approximate determina- 
tion of the velocity of the flow. 

For the amount of shifting of the isolines it is 
best to take the direct shift of the isoline along the 
radius coinciding with the found direction of the flow 
in relation to the so-called basic isoline, taken right 
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after loading the electrolyte. Shifting of the centers 
of the isolines in determining velocity of the flow is 
not recommended, since in connection with the in- 
equipotentiality of the electrolyte zone and the dis- 
torting influence of the tubes, the physical meaning 

of the center of the inequipotential line is lost as the i 
epicenter of a charged conductor. 

In determining velocity of the underground flow : 
it is necessary to consider the influence of the 
buried tubes and the column of salt water in the well. » 
The influence of these factors is revealed in the de- 


} 


crease of shifting of the isolines of the potential taken _ 
near the well, in comparison with shifting of the re- 
mote isolines (taken at the same time). If the equi- 
potential lines are followed at the optimum distances 
from the well, exceeding the depth or 1.5 depth of | 
the underground flow, then the influence of buried 
tubes is reduced practically to zero. This is also 
confirmed by numerous field investigations accom- 
plished by the department of geophysics of Moscow 
State University. For the determination of the ve- 
locity of the flow by the isolines of a small radius 

it is evidently necessary to introduce the needed 
corrections for whose computations [a formula is 
presented].--Auth. concl. 


2-372. Isaev, V.S. ON THE THEORY OF THE 
DIRECTIONAL EFFECT OF A GROUP OF SEISMOM- 
ETERS IN CASE PULSE OSCILLATIONS: Akad. Nauk 
SSSR, Bull., Geophysics Ser., in translation, 1958, 
no. 10. p. 710-717, 10 diags., 2 graphs, pub. Dec. 
1959, 11 refs. a 


An analysis of the effect of a group of seismo- 
graphs on the direction of recorded waves as well 
as the distortion of their dynamic characteristics 
due to the same cause. Earlier work has shown that 
in the case of steady harmonic vibrations only the 
amplitude of the final wave is changed, the shape 
of the waves and frequency of the vibrations remain- 
ing unchanged. 

In this paper a mathematical analysis of the prob- 
lem is presented for ore impulse and for a sequence 
of impulses, each in the form of a section of a sinus- 
oidal curve. It is shown that not only the amplitude 
but also the shape of the wave changes. It is impor- 
tant to note that these changes are not essential in 
the case when At/T is small (T=duration of the im- 
pulse, AT=phase difference of the impulse wave with 
respect to the fundamental wave). 

For the suppression of disturbing waves produced 
by impulses it is necessary to select an appropriate 
phase difference between individual seismographs. 
This distance may be determined on the basis of the 
theory developed for geophone grouping in the case 
of steady harmonic vibrations, but this is not the 
most suitable method for all cases.--S. T. Vesselow- 
sky (courtesy Geophysical Abstracts 175-353). 


2-373. Tabulevich, V.N., E.V. Struk, and S.B. 
Brandt. AUTOMATIC RECEIVING OF TIME SIG- 
NALS BY SEISMIC STATION "MAKHACHKALA": 
Akad. Nauk SSSR, Bull., Geophysics Ser., in trans- 
lation, 1958, no. 9, p. 660, diag., pub. Nov. 1959. 


This article describes briefly a device which auto- 
matically records the time signals from Moscow 
Observatory directly on a seismogram. This is an 
improvement in the precision of time records. The 
installation consists of an addition of an amplifier 
and an interrupter to the radio receiver. Tested in 
operation, the device was found to be fully reliable. 
All its elements are assembled on a small board. 


‘It is normally operated by alternating current through 


voltage stabilizer, but it can be also operated on 


a storage battery. It responds to a frequency of 


176-67). 


000+40 cycles per sec. It is not affected by music, 
eakers, or any disturbances coming through radio, 
S. T. Vesselowsky (courtesy Geophysical Abstracts 


LOG PROVES VALUABLE POROSITY TOOL: World 


~ Oil, v. 149, no. 4, p. 65-68, 120, ports., diag., 6 


_ logs, Sept. 1959, 15 refs. 
e 


oe 


Sonic logging practices and results are described 
and illustrated. Sonic logs,continuous records of 


_ sound travel-time through rocks, are useful in holes 


= 


+ 


from 5 to 12 in. in diameter, filled with fresh or 
salty mud, water, or oil; however, they are of doubt- 
ful use in wells with gas-cut fluids and of nouse in 
empty holes. Formations generally show approxi- 
mately the same velocities over considerable area, 
making the records useful in correlations. Mid- 


z continent sandstones and chert have sound travel 
‘speeds of 18,000 to 19,500 ft. per sec. (f. p.s.), 
_carbonates 21,000 to 23,000 f.p.s., while shales have 


slower speed (6,000) and dolomites higher (25,000) 
f.p.s., or 40 microseconds per ft. This makes 
records with good contrast and easy selection of 
points for correlation. Equipment consists of an 
electronic cartridge and a sonde, both 3-5/8 in. in 
diameter and about 10 ft. long, containing a trans- 
mitter and 3 receivers. Since accuracy within a 


~ millionth of a second can be read, close tolerance 


- Moscow. 


downhole is provided by an internal crystal.--K. M. 
Willson. 


2-375. Riznichenko, Yu. V. THE STUDY OF 
SEISMIC CONDITIONS: Akad. Nauk SSSR, Bull., 
Geophysics Ser., in translation, 1958, no. 9, p.615- 
622, 2 illus., map, diag., 7 graphs, pub. Nov. 1959, 
16 refs. 


An address delivered at the conference of the 
Russian Seismological Council held in May 1957 in 
It is suggested that seismicity of a region 
be defined in such a way as to allow a number of 
different problems arising in the evaluation of its 
seismic characteristics to be approached from a 
common point of view. It has been noted that frequen- 
cy of occurrence of earthquakes is in inverse pro- 
portion to their intensity. In statistical study of 
the seismicity of a region we are dealing with 5 vari- 
ables, the focal coordinates x, y, z, time t, and 
energy E, Gutenberg and Richter have noted a re- 
lationship between the frequency of earthquakes and 
their intensity. In this study only violent earthquakes 
were included. Riznichenko points to the fact, of 
enormous importance in seismology, that in studying 
the frequency of earthquakes as a function of their 
intensity, the Tadzhik expedition discovered a simi- 
lar statistical relationship in very weak earthquakes; 
these occur much more often end can be observed 
only instrumentally, thus reducing the necessary 
period of observation and increasing the reliability 
of the results. Statistical study of earthquakes is a 
very young branch of seismology. Many questions 
remain to be clarified.--S. T. Vesselowsky (cour- 
tesy Geophysical Abstracts 176-49). 


2-376. Bonchkovsky, V.F. DEFORMATION OF 
THE EARTH'S SURFACE, PRECEDING AND AC - 
COMPANYING A CATASTROPHIC EARTHQUAKE : 
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ree SSSR, Bull., Geophysics Ser., in transla- 
on no. 9, p. 644-645, map, 5 diags. é 
Nov. 1959. ‘ Mewes wees 


A study is presented of crustal deformations re- 
lated to earthquakes. It has long been known that 
such a relationship exists in epicentral areas, but 2 
recent observations suggest that such a relationship . 
may exist in regions far from the epicenters. The 
first observation refers to a violent earthquake which 
occurred off the island of Taiwan; 18 hr. before the 
earthquake, strong tilting of the ground was observed 
several thousand kilometers away in a mine near 
Winsford, England. After the earthquake the incli- 
nometers Came to a new equilibrium position. In 
1956, 2 mutually perpendicular inclinometers were 
installed at the geophysical station at Yalta in the 
Crimea. A catastrophic earthquake on March 9, 1957, 
with its epicenter in the Aleutian Islands, displaced 
the inclinometers at Yalta, again beginning 18 hr. 
before the seismic waves reached Yalta, The impor- 
tance of further observation of these phenomena at 
as many seismic stations as possible is pointed out. 
These phenomena may have great practical value for 
earthquake prediction, as well as a theoretical value 
pointing to the possibility that earthquakes at any 
points on the earth must be considered to be a com- 
mon phenomenon involving the entire globe.-- S. T. 
Vesselowsky (courtesy Geophysical Abstracts 176- 
57). 


2-377. U.S. Coast and Geodetic Survey. PRELIM- 
INARY REPORT, HEBGEN LAKE, MONTANA 
EARTHQUAKES, AUGUST 1959: 15p., 10 illus., 
map, 2 secs., tables, Washington, D.C., Sept. 1959, 
4 refs. 


On Aug. 17, 1959, the first major earthquake in 
the region since Nov. 23, 1947, occurred near the 
Montana-Wyoming border at 23:47:15.0 MST at 44° 
50'N. , 111°05'W. Magnitude was 7.1, and the shock 
was felt over an area of 550,000 sq. mi.; there were 
more than 200 aftershocks. Macroseismic effects 
were exceptionally severe in the epicentral region 
where 10 were known dead, with 30 to 100 persons 
missing. Most casualties were due to avalanches. 
The dam at Hebgen Lake was badly cracked, and the 
threat of inundation prompted the Civil Defense 
Agency to evacuate residents and campers from the 
Madison River valley for 100 mi. downstream. A 
violent slide associated with the earthquake occurred 
about 7 mi. below the dam where the face of an 
8,000 -ft. mountain cascaded into the valley, complete- 
ly blocking the Madison River and forming a lake 
which rose at the rate of 3 in. an hour. Soil and rock 
filled the valley in places to depths of 300 to 400 ft. , 
with a saddle of 175 ft. The volume is estimated to 
be 30 to 50 million cu. yds. Local highways were 
blocked in several places by slides and fissures. 
Scarps of 30 to 50 ft. of vertical displacement were 
reported N. of Hebgen Lake.--From introd. 


2-378. Gzovsky, M.V., V.N. Krestnikoy, I.L. 
Nersessov, and G.I. Reisner. A COMPARISON OF 
TECTONICS AND SEISMICITY IN THE GARM RE- 
GION, TADZHIK SSR. I: Akad. Nauk SSSR, Bull., 
Geophysics Ser., in translation, 1958, no. 8, p.9550- 
559, 4 maps, 2 secs., graph, pub. Nov. 1959, 28 
refs. 


This article presents the results of a study of the 
structural geology of the Garm region, seismically 
one of the most active zones of the U.S.S.R. Geo- 
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logically it is very complex, being at the junction of 
the Pamir and Tien Shan mountains. The southern 
part of central Asia shows the same general regu- 
larities which characterize geosynclines everywhere, 
such as frequent inversions of tectonic moyements, 
undulatory migration of depressions and elevations, 
disharmonic folding, and parallelism between the 
displacements of the deep basement and those of 
sedimentary deposits. 

The second part of the article will discuss the 
relations between the tectonic and seismological 
characteristics of this area.--S.T. Vesselowsky 
(courtesy Geophysical Abstracts 176-40). 


2-379. Kondorskaya, N.V., and G.A. Postolenko. 
SEISMIC ACTIVITY OF THE KURILE-KAMCHATKA 
DISTRICT FOR THE YEARS 1954 TO 1956: Akad. 
Nauk SSSR, Bull., Geophysics Ser., in translation, 
1958, no. 9, p. 646-649, 4 maps, 3 tables, pub. Nov. 
1959, 14 refs. 


The Kurile-Kamchatka region is the most seismi- 
cally active zone of the Soviet Union, belonging to 
the circumpacific seismic belt. The area covered 
by this study is limited by the geographic lines 
~=430 to 480N.; 2=1440to 165°0E. Previous seismolog- 
ical analysis of this area for the years 1952-1954was 
made by Monakhoy and Tarakanov. In their study 
numerous Russian seismic stations in the Far East 
were eliminated due to discrepancies in the data of 
these stations. Kondorskaya has recently proved 
that the Jeffreys-Bullen travel time tables do not 
give fully satisfactory results when applied to these 
stations, whereas better results are obtained when 
regional travel times are used. 

Wadati's method was used to determine the foci 
of 219 earthquakes ranging in magnitude from 7 3/4> 
M>3 1/2. The most seismically dangerous region 
during the period in question was the area to the E. 
of Urup island, near the intersection of known longi- 
tudinal and transverse ruptures of the earth's crust. 
The article contains several maps showing distri- 
bution of epicenters.--S.T. Vesselowsky (courtesy 
Geophysical Abstracts 176-42). 


2-380. Carder, Dean S., and Robert A. Eppley. 
THE MICROSEISMIC PROGRAM OF THE U.S. NAVY, 
A TERMINAL REPORT: 196 p., 30 maps, diag., 

79 graphs, 5 tables, Washington, D.C., U.S. Coast 
and Geodetic Survey, Apr. 1959, 102 refs. 


The objectives, methods, statistics, accomplish- 
ments, and deficiencies of 12 years of operation of 
the U.S. Navy microseismic program are reported. 
With the knowledge that microseisms apparently 
were being propagated by hurricanes, the U.S. Navy 
undertook, in 1943, a program to develop instrumen- 
tations and procedures whereby such storms could 
be detected and their positions plotted. Although 
the results were so disappointing as to cause the 
Navy to drop the program in 1955, there was signif- 
icant enough progress made that additional research 
is recommended. The records and history of the 
project are included.--M. Russell. ‘ 


2-381. Monakhov, F.I., and N.A. Dolbilkina. 
THE STRUCTURE OF MICROSEISMS: Akad. Nauk 
SSSR, Bull., Geophysics Ser., in translation, 1958, 
no. 8, p. 537-541, diag., 7 graphs, pub. Nov. 1959, 
12 refs. oe 


An azimuthal recording arrangement in Yalta was 
used for investigations of the character of particle 
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motion in microseismic waves from sources in the 
Black Sea and the North Atlantic. Love waves were 
almost completely absent in every case; Rayleigh 
waves, uncomplicated by interference, made up 
5%, of Black Sea and approximately 15% of North ‘ 
Atlantic microseisms. The majority of oscillations 
have a complex character, which is more strongly 
expressed in Black Sea microseisms. The oscilla- 
tion planes of Rayleigh waves are generally oriented ; 
toward the origin of the microseisms, usually forming 
an angle with the vertical. -- Auth. 


2-382. Veshnyakov, N.V. ON SOME ERRORS 
CONNECTED WITH THE DETERMINATION OF THE 
AZIMUTH OF MICROSEISMS BY THE TRIPARTITE — 
NET METHOD: Akad. Nauk SSSR, Bull., Geophysics © 
Ser., in translation, 1958, no. 8, p. 586-588, diag., _ 
4 tables, pub. Nov. 1959, 4 refs. 


It has long been found that errors in the deter- 
mination of the direction of approach of microseisms 
from a cyclone can be as much as 90° or more. 

This paper analyzes the errors which can be made 
in measuring the time of propagation of the incoming 
waves along the sides of a triangle formed by 3 sta- 
tions of a tripartite installation. 

The angle a, formed by one of the sides of the 
triangle and the wave surface, is introduced. The 
greatest error which can be admitted in the deter- 
mination of this angle, Aa, must not exceed 29 for 
a cyclone 3,000 km. distant; even in this case the 
accuracy in the determination of distance d is only 
+100 km. Therefore the error in measurement of 
the time interval between the arrival times at the 
component stations must not exceed 0.006 sec. This 
imposes the necessity of using only very precise 
and well-matched instruments. For instance, a 
difference in the damping constants between 2 seis- 
mographs of only 0.1 can produce an error of some 
70° in the value of the azimuthal angle. The sim- 
plest method of increasing the accuracy of the de- 
termination of the azimuth is to increase the length 
of the sides to 6 or 7 km. (half the least wave 
length). This can reduce the error to 5° or even 
less. It is also very important to keep the instru- 
ments well adjusted and tuned.--S. T. Vesselowsky 
(courtesy Geophysical Abstracts 176-288). 


2-383. Rykunov, L.N., and V.M. Prosvirnin. 
DISTORTION OF THE AZIMUTHS OF A SOURCE OF 
MICROSEISMS, CAUSED BY CONDITIONS OF THEIR 
PROPAGATION: Akad. Nauk SSSR, Bull., Geophysics 
Ser., in translation, 1958, no. 8, p. 589-591, map, 
graph, pub. Nov. 1959, 12 refs. 


Searching for the sources of error which occa- 
sionally appear in tripartite determinations of the 
source of microseisms, Rykunov and Prosvirnin 
analyze the hypotheses of Stoneley and Darbyshire 
concerning the refraction of Rayleigh waves traveling 
along the bottom of the ocean, due to velocity changes 
produced by depth variations. These changes in 
velocity produce a bending of the wave trajectory, 
resulting in the erroneous determination of the 
source from which the waves propagate. Using 
Biot's formulas for the determination of wave velocity 
with varying depth and the known law of sources, 
Rykunov and Prosvirnin compute the trajectories of 
different microseismic waves. Sometimes a station 
cannot record waves coming from certain points of 
the ocean; this occurs when a wave emerging from 
the ocean hits the shore at an angle exceeding that 


of total reflection. --S. T. Vesselowsky (courtesy 
physical Abstracts 176-289). 


+ 384. Savarensky, E.F., L.N. Lysenko, and 

M V. Kompanets. MICROSEISMS IN LAKE ISSYK- 
KUL AS OBSERVED BY THE SEISMIC STATION AT 
RYBACHE: Akad. Nauk SSSR, Bull., Geophysics 
Ser., in translation, 1958, no. 8, p. 583-585, map, 
6 graphs, table, pub. Nov. 1959, 5 refs. 


A preliminary report on the theoretical analysis 
of microseisms observed at the Rybache seismic 
tation at the western end of Issyk-Kul, one of the 
larger lakes of Soviet Asia, some 200 km. long and 
30 km. wide. 

A The analysis was based on the studies of Longuet- 
_ Higgins and Miche. The observations confirm the 

_ idea that microseisms are produced by standing 

_ waves which cause periodically variable pressure 

A on the bottom of the ocean or lake. On Issyk-Kul, 

_ standing waves can be also produced by the interfer- 
+ ence of simple waves and those reflected from the 

_ precipitous shores. The frequency, amplitudes, 
__and other characteristics of the observed micro- 

_ seisms corroborate their earlier results obtained 

_ from the theory. --S.T. Vesselowsky (courtesy 

_ Geophysical Abstracts 176-293). 


ie 


2-385. Kostina, A.F. THE RELATIONSHIP OF 

_ MICROSEISMIC OSCILLATIONS, OBSERVED IN THE 

_CRIMEA, TO THE METEOROLOGICAL CONDITIONS 
OF THE BLACK SEA: Akad. Nauk SSSR, Bull., 
Geophysics Ser., in translation, 1958, no. 8, p.592- 

. 594, 4 maps, 3 graphs, pub. Nov. 1959. 


The relations between the microseismic storms 
observed in the Crimea during 1955-1956 and mete- 
oroligical conditions over the Black Sea and over the 
North Atlantic Ocean have been studied. Comparison 
of the entire process of the generation of micro- 
seismic storms, their gradual growth, and total 
duration shows a great similarity between the micro- 
seisms generated by cyclones or low pressure areas 
over the Black Sea and those generated by cyclones 
over the North Atlantic Ocean, the only difference 

_ being the shorter period of the Black Sea micro- 
seisms. There were also cases observed when 
Crimean microseisms were caused by the simulta- 
neous action of the Black Sea and North Atlantic 

_ cyclones.-- S.T. Vesselowsky (courtesy Geophysical 
Abstracts 176-292). 


2-386. Davydova, N.I. THE DEPENDENCE OF 

_ THE DYNAMIC CHARACTERISTICS OF LONGITUDI- 
NAL HEAD WAVES RELATING TO THIN LAYERS 
ON THE VELOCITY DIFFERENTIATION OF THE 
MEDIA: Akad. Nauk SSSR, Bull., Geophysics Ser., 
in translation, 1958, no. 10, p. 684-688, diag., 4 
graphs, table, pub. Dec. 1959, 16 refs. 


A continuation of Gamburtzev's study of the gen- 
eration and propagation of waves produced in an elas- 
tic medium by a moving source, Theoretical seismo- 
grams are computed for the vertical and horizontal 
components of the displacements propagating ina 
thin layer surrounded by a medium of different ye- 
locity. It is found that the amplitudes of vertical 
displacement W (t) at the point of observation not 
only vary with time in absolute value but also change 
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Sign, whereas the amplitudes of horizontal displace- 


ment U (t) vary only in absolute value, maintaining 
the sign. The variation of the vertical component is 
oscillatory for all values of 6 (6=ratio of velocity of 
surrounding medium to velocity in the thin layer), 
but the variation of the horizontal component U (t) is 
aperiodic when 6<0.56, oscillatery when 6>0. 56. 
The amplitudes at the moment of origin (moment of 
penetration of the waves into the thin layer) are great - 
est for the vertical component Wo=Wmax (that is, 
amplitude does not increase in the layer) when 
; = ad and for the vertical component Up=Umax when 
Examination of the dependence of relative ampli- 
tude (Wmax Unax: Amax) On the velocity contrast 
shows that the amplitude Aof the complete vector of 
movement along the ray at the moment tg is maxi- 
mum when 6=0.707; Wmax occurs when 6=0.574 and 
Umax when §=0.816.--S. T. Vesselowsky (courtesy 
Geophysical Abstracts 176-76). 


2-387. Pasechnik, I. P. SEISMIC AND AIR 
WAVES WHICH AROSE DURING AN ERUPTION OF 
THE VOLCANO BEZYMYANNY, ON MARCH 30, 
1956: Akad. Nauk SSSR, Bull., Geophysics Ser., 
in translation, 1958, no. 9, p. 650-653, 3 illus., 
diag., 2 tables, pub. Nov. 1959, 11 refs. 


Bezymyanny volcano on Kamchatka is only 14 km. 
from the volcanological observatory on the flank of 
Klyuchevskaya Sopka. It showed no signs of activity _ 
until the year 1955. On March 30, 1956, aneruption 
of exceptional violence occurred. The atmospheric 
wave produced by this eruption was recorded by 
microbarographs at seismic stations in the U.S.S.R. 
at distances from 2,250 km. to 46,480 km. away. 
This wave traveled more than once around the earth 
with a velocity of 295 to 333 m.per sec. The energy 
of this wave, computed from the records of different 
seismic stations by the method suggested by Whipple, 
was found to be 10 3 ergs. 

Seismic waves were also produced by this erup- 
tion. The focus of the earthquake was at or very 
near the surface; with an average magnitude M=5, 
its energy, calculated from the Gutenberg-Richter 
formula log E=11.8+1.5M, was 1019 Egg ese ly 
Vesselowsky (courtesy Geophysical Abstracts 176- 
371). 


2-388. Latynina, L.A. THERMAL CONVECTION 
IN THE MANTLE OF THE EARTH: Akad. Nauk 
SSSR. Bull., Geophysics Ser., in translation, 1958, 
no. 9, p. 629-635, 2 diags., pub. Nov. 1959, 6 refs. 


The paper presents an investigation into the non- 
steady thermal convection in a layer of pseudo- 
viscous fluid wherein the transfer of heat by the 
moving masses is taken into account. The calcula- 
tions show that, to cause convection, the vertical 
temperature gradient at the initial instant must ; 
considerably exceed the value of the adiabatic gradi- 
ent. The solution is achieved by making a power 
series development with regard to a small parameter, 
and for large times by using a numerical method, On 
the other hand, it is shown that in a viscous fluid the 
vertical gradient may be very near the adiabatic 
gradient; then the convection is characterized by a 
considerably smaller magnitude of the velocity and 
of the prevailing stresses. --Auth. 


7. GEOCHEMISTRY 


: hy 2-337, 2-338; Paleontology 
= Pee acts and varadarpnt® Petrology 2-413; Miner- 
al Deposits 2-433, 2-438, 2-439, 2-440, 2-M45, 2-451 
through 2-472. - 

- . Stanton, R.E. THE APPLICATION O 
eer SPIRIT IN FIELD DITHIZONE COLORIM- 
ETRY: Econ. Geology, v. 54, no. 8, p. 1577-1578, 
Dec. 1959, 4 refs. 


Discussion of a paper by V.G. Hill (GeoScience 
Abstracts 1-690). In colorimetric determinations 
for Cu, Pb, Zn, benzene or toluene are preferable to 
white spirit as solvents of dithizone for the reason 
that they form more stable solutions than result from 
using white spirit.--J. A. Chamberlain. 


2-390. Garrels, Robert M. MINERAL EQUILIBRIA 
AT LOW TEMPERATURE AND PRESSURE: 254p., 
diags., graphs, tables, New York, Harper & Broth- 
ers, 1960, approx. 80 refs. 


This book is designed to introduce the reader to 
ways of representing mineral equilibria, with special 
reference to the development of partial pressure and 
pH-potential diagrams. The methods of construction 
of the diagrams and the calculations required are 
presented in detail, with the intent of making it pos- 
sible for a reader with a modest background in chem- 
istry capable of understanding such diagrams when 
used in the scientific literature, and also to permit 
him to make similar diagrams showing relations in 
systems of his choice. In addition, the book contains 
a,large number of diagrams of systems that have not 
been previously presented in terms of partial pres- 
sures, pH, and potential. A complete bibliography 
is given on the use and development of the diagrams 
presented in the book. -- Auth. 


Contents: 

Introduction 

Activity-Concentration Relations 

Carbonate Equilibria 

Measurement of Eh and pH 

Partial Pressure Diagrams 

Eh-pH Diagrams 

Some Geologic Applications of Eh-pH Diagrams 


2-391. Relly, B.H. A METHOD FOR DETER- 
MINING SOLUBILITY AT HIGH TEMPERATURES 
AND PRESSURES: Econ. Geology, v. 54, no. 8, 
p. 1496-1505, diag., graph, Dec. 1959, 8 refs. 


The importance of the part played by solubility in 
the transportation and deposition of ore sulfides can 
only be assessed by experiment because thermody- 
namic extrapolation of solubility to high temperatures 
and pressures is unreliable. In the method of solu- 
bility determination described, zinc sulfide, tagged 
with Zn®°, was dissolved by water in a bomb, the 
sulfide having been sealed into a small porous capsule 
to prevent solid particles from circulating in the 
bomb chamber. The gamma-radiation intensity of 
the dissolved ZnS was measured with a scintillation 
detector placed near the bomb. The solubility was 
obtained by reference to a standardization curve. 
The contents of the bomb were at a pressure of about 
4,500 p.s.i. during the experiment, and the effective 
temperature of solubility was 130 + 5°C. 

The accuracy of the method has not been fully 
established, but the writer suggest improvements in 
procedure and apparatus that he believes will make 
possible the determination of useful data for a wide 
variety of solid-aqueous systems at almost any 
pressure and temperature assumed for the formation 
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of hydrothermal deposits. -- Auth. 


2-392. Fleischer, Michael. THE GEOCHEMISTR 
OF RHENIUM, WITH SPECIAL REFERENCE TOITS 
OCCURRENCE IN MOLYBDENITE: Econ. Geology, 
v. 54, no. 8, p. 1406-1413, 4 tables, Dec. 1959, ¥ 
25 refs. 


Little has been added to our knowledge of the geo- 
chemistry of Re since the work of Noddack and Nod- 
dack in 1931, except that many determinations have 
been published of the Re content of molybdenite, the 
only present source. These determinations, 150 in 
all, have been assembled. The Re content of molyb- 
denite ranges from none to 3,250 p.p.m. Re, and 
varies widely, even in samples from a single deposit. 
No generalizations are yet possible as to correlations | 
of Re content with geological conditions of formation. 
Other possible sources of Re are considered briefly. 
-- Auth. 


2-393. Kilburn, Lionel C. NICKEL, COBALT, 

COPPER, ZINC, LEAD AND SULFUR CONTENTS 
OF SOME NORTH AMERICAN BASE-METAL SUL- 
FIDE ORES: Econ. Geology, v. 55, no. 1, p. 115- 
137, 21 diags., 2 tables, Jan.-Feb. 1960, 42 refs. 


Composites of mill feed from North American 
base metal sulfide mines have been analyzed for Co, 
Ni, Cu, Zn, Pb, and S. Co: Ni: Cu: Zn: Pb ratios 
and particularly Ni: Cu: Zn: Pb ratios show similar 
trends for igneous rocks and base metal sulfide 
ores, which plotted on compositional diagrams. 
Similarities and one difference in trends for rocks 
and ores, and correlation of positions of rock and 
ore types, support a magmatic origin for these ores. 
Igneous rock types which-are associated with these 
ores, show a distribution similar to that for North 
American igneous rocks, along a series of Cu-, Zn- 
and Pb-rich ores.-- Auth. 


2-394. Borisenko, L.F., and N.V. Lisunov. THE 
DISTRIBUTION OF SCANDIUM AND NIOBIUM IN 
WOLFRAMITES: Geokhimiya [in translation], 1958, 


no. 6, p. 735-740, graph, 3 tables, pub. 1959, 3 
refs. 


The examination of 350 wolframite samples from 
48 deposits has shown that : 1) Nb does not constantly 
accompany Sc in wolframites. V.M. Goldschmidt's 
hypothesis, according to which a heterovalent re- 
placement of FeWO4in wolframites by ScNbO4takes 
place, obviously is not universal. 2) As a rule Sc 
accumulates in wolframites of rare-metal deposits 
of the greisen type, whereas Nb may enter the com- 
position of wolframites over a wider temperature 
interval. Wolframites from deposits of the greisen 
type, like those of typical hydrothermal deposits, 
contain Nb, -- Auth. 


2-395. Demin, A.M., and D.N. Khitarov. GEO- 
CHEMISTRY OF POTASSIUM, RUBIDIUM, AND 
THALLIUM IN APPLICATION TO PROBLEMS IN 
PETROLOGY: Geokhimiya [in translation], 1958, 
no. 6, p. 721-734, 9 tables, pub. 1959, 12 refs. 


Distribution of K, Rb, and Tl in igneous rocks of 
the Malaya Laba massif in the main range of the 
Caucasus indicates their usefulness in interpreting 
petrochemical processes. Age relationships in this 
massif were studied predominantly by field tech- 
niques, whereby the following time sequence of in- 
trusions was developed: 1) tonalite (including a 


nicroclinized porphyroblastic granodiorite facies); 
coarse-grained, 2-mica microcline granite; 3) 
dium- and fine-grained, 2-mica microcline, 
cocratic granite, and 4) alaskite. Three samples 
ere taken of each rock type and facies for study 
analysis. K and Rb were determined by flame 
otometry (reliability of 7%); Tl by colorimetry 
reliability of 15-17%). The Rb/TI1 ratios for most 
ieties of the Malaya Laba granitoids are similar 
~ (265-276) and indicate a common origin of the rocks 
in the same magma chamber. The average percent- 
dge of K in the massif is 2. 3%; Rb 1.37 x 10°7%: and 
o.0X 10-59%, K, Rb, and Tl progressively increase 
-with increasing fractionation of the magma. How- 
ever, the rate of increase of Rb and Tl is greater 
than the rate of increase of K; thus the K/Br and K/ 
Tl ratios decrease in the progression tonalite- 
_ granite-alaskite. The serial progression of Rb/T1 
_ ratios involving the coarse-grained, 2-mica micro- 
~ cline indicate that the intrusion of this granite was 
- anormal independent phase in contrast to the met- 
§ asomatically derived porphyroid granodiorites. In 
3 the latter, the microclinizing fluids producing the 
feldspar porphyroblasts were evidently enriched in 
_ Tl relative to Rb as evidenced by a low Rb/TI ratio. 
~ However, the biotites of the porphyroid granodio- 
~ rites show relatively high Rb/T1 ratios which may 
_-be due to the greater mobility of Tl in relation to Rb. 
_ This greater mobility of Tl may have enabled TI to 
_ migrate out of the biotite lattice. For granitoids 
_ in general, both Rb and TI are preferentially en- 
_ riched in biotite relative to feldspar. However, the 
- bulk of Rb and TI is carried by feldspar because 

_ feldspar is volumetrically more abundant than 
* biotite in the Malaya Laba massif. Data on the 
_ distribution of K, Rb, and Tl agree with petrograph- 
* ic and field observations and may be used as possible 
= tools for petrogenic study. -- Auth. 


- 2-396. Gerasimovsky, V.I., and V.I. Lebedev. 
PROPORTIONS OF STRONTIUM AND CALCIUM IN 

- ROCKS OF THE LOVOZERO MASSIF: Geokhimiya 

- [in translation], 1958, no. 6, p. 699-705, graph, 
3 tables, pub. 1959, 5 refs. 


The Sr and Ca contents in rocks of the Lovozero 
massif [Kola peninsula, U.S.S.R.] ranges widely, 
from 0.008 to 1.75% of Sr and from 0.03 to 11.0% of 

~ Ca. A direct relation between the Sr and Ca contents 

-in rocks has not been established. This is accounted 
for by the fact that Sr isomorphously replaces not 
only Ca but also K. Typical for the nepheline sye- 

- nites of the Lovozero massif is a high Sr/Ca ratio. 
For rocks of the Lovozero massif the value of this 
ratio varies from 0.033 to 0.541, whereas for other 
rocks it is considerably less: for acid rocks, from 
0.0167 to 0.023; for intermediate rocks, 0.0172; for 
basic rocks, 0.0065; and for ultrabasic rocks, 
0.00035. The average Sr content in miaskite rocks 

* of the massif is higher than in the agpaitic rocks. -- 
Auth, 


2-397. Gershoig, Yu.G. THE GEOCHEMISTRY 
OF PHOSPHORUS IN THE KRIVOI ROG IRON ORE 
FORMATION: Geokhimiya [in translation], 1958, 
no. 6, p. 741-751, 6 tables, pub. 1959, 25 refs. 


The investigation shows that P distribution in the 
Fe-ore formation is not of a random character but 
follows definite regularities, related chiefly to _ 
processes of sedimentation and supergenesis. The 
Fe-ore formation being in general very poor !n IP 
relative accumulations of the latter occur in Fe 
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horizons which originally were sediments of the 
leptochlorite facies. The amount of P in ores in- 
creases with depth in those cases where they lie in 
unoxidized host rocks. In the course of supergene 
oxidation and leaching, removal of the P reaches 

half and more of its original content. These regular- 
ities provide additional data for a general geochemi- 
cal characterization of sedimentation and subsequent . 
alterations of the Fe-ore formation and may also be 
used for stratigraphic correlation of its various 
lithological horizons, -- Auth. 


2-398. Pavlenko, A.S., E.E. Vainshtein, and M. 
M. Kakhana. ON Nb/Ta RATIOS IN SOME MINER- 
ALS FROM IGNEOUS AND METASOMATIC ROCKS: 
Geokhimiya [in translation], 1958, no. 6, p. 706- 
720, diag., 2 graphs, 3 tables, pub. 1959, 8 refs. 


The Nb/Ta ratio has been determined in 52 Ta-Nb 
minerals from the eastern Tuva area [U.S. S. R. ]. 
The following minerals have been studied: columbite, 
fergusonite, euxenite, pyrochlore and microlite. It 
has been shown that the Zr/Hf ratio depends in zir- 
cons on the alkalinity of rocks and the genetic pecu- 
liarities ofthe magmatic and postmagmatic proc- 
esses; the Nb/Ta ratio in the minerals studied is 
chiefly connected with the general age evolution of 
the magma in time. During the development of mag- 
matism in the area a relative Nb accumulation in 
complexes of a younger age developed. 

Genetic factors in the range of rock complexes 
of similar age have the same influence upon the Nb/ 
Ta ratio as upon the Zr/Hf ratio, but to a lesser 
degree. A strong change in the Nb/Ta ratio is only 
observed in euxenites. -- Auth. 


2-399. Sazhina, L.I. RELATIVE ABUNDANCE 
OF RUBIDIUM IN GRANITES OF THE USSR: Geo- 
khimiya [in translation], 1958, no. 6, p. 759-762, 5 
graphs, table, pub. 1959, 5 refs. 


Quantitative determinations of the Rb content in 
granites from various areas of the Soviet Union (90 
samples) show that average Rb content in these 
granites is 0.0257. -- Auth. 


2-400. Ershov, V.M. THE CHARACTER OF THE 
ASSOCIATION OF GERMANIUM WITH ORGANIC 
CONSTITUENTS OF COAL: Geokhimiya [in trans- 
lation], 1958, no. 6, p. 763-765, 2 graphs, pub. 
1959, 6 refs. 


The complex of chemical elements being sorbed 
in the coal was separated by the method of electro- 
dialysis. Ge was not found in the products of coal 
dialysis. The conclusion is that Ge is present in 
coals in the form of metal-organic compounds. -- 
Auth. 


2-401. Feulner, Alvin J., and John H. Hubble. 
OCCURRENCE OF STRONTIUM IN THE SURFACE 
AND GROUND WATERS OF CHAMPAIGN COUNTY, 
OHIO: Econ. Geology, v. 55, no. 1, p. 176-186, 2 
maps, 2 tables, Jan.-Feb. 1960, 11 refs. 


Naturally occurring Sr was found in both surface 
and ground waters during an investigation of the 
water resources of Champaign County, Ohio. The 
Sr is related to the presence of celestite (strontium 
sulfate) in rocks associated with evaporite deposi- 
tion. The principal source of celestite in Ohio is in 
rocks of Late Silurian age. Celestite is present 
also in the glacial deposits of western Ohio, which 
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contain rock material of Late Silurian age. Total 
time in contact with the rock material seems to have 
a large effect upon concentrations of Sr in ground 
water. Streamflow, during low-flow periods, is _ 
made up largely of ground-water seepage and contains 
detectable Sr. ; ‘ 

Sr has been found in ground water in other counties 
in western Ohio and in the brines of eastern Ohio. -- 
Auth. 


2-402. Corbett, Robert G. THE FORMATION OF 
HYDROXYAPATITE IN THE OCEANS AT 25 DE- 
GREES CENTIGRADE: Compass, v. 37, no. 1, p. 
29-38, sec., 2 diags., graph, table,Nov. 1959, 12 
refs. 


The formation of phosphate rock requires the ionic 
product of the involved species to exceed the solubil- 
ity product. The phosphoric acid dissociation series 
is pH dependent, and the fraction, phosphate ion / 
total phosphorus, approaches unity in very basic 
systems. The solubility product for hydroxyapatite 
in distilled water at 25°C. (K= 10-115) differs from 
the ionic products in the oceans at that temperature 
(10-68 to 10-74). The equilibrium systems, phos- 
phate rock-distilled water, and phosphate rock-. 55 
molar NaCl solution, indicate that the solubility 
product is: a) greater at 3°C. than at 23°C., b) 
greater in .55 molar NaCl solution than in pure 
water. 

A 'dynamic' solubility product for hydroxyapatite 
in the oceans at 25°C. may have the value of about 
10-795, Interpretation of laboratory and oceano- 
graphic data suggests that there are zones in the 
oceans where phosphate rock forms, and other zones 
where it dissolves. Increase in value of the solubil- 
ity product with increasing depth, and the ionic 
concentrations of Ca ion, phosphate ion, and hydroxyl 
ion (or isomorphous ions) at each depth are the 
suggested controls of formation and solution of phos- 
phate rock. -- Auth. 


2-403. Moomaw, J.C., Martha T. Nakamura, and 
G. Donald Sherman. ALUMINUM IN SOME HAWAI- 
IAN PLANTS: Pacific Sci., v. 13, no. 4, p. 335-341, 
2 tables, Oct. 1959, 29 refs.; also pub. as: Hawaii, 
Agr. Expt. Sta., Tech. Paper no. 431. 


The recent interest in Hawaiian gibbsitic soils as 
a potential commercial source of Al has stimulated 
concurrent interest in the plants of these latosols. 

The major and closely related questions that arise 
concern 1) the role of plant species or plant commu- 
nities as indicators of Al, 2) the ecological signifi- 
cance of plant accumulators of Al, and 3) the role of 
Al in plant metabolism and its relation to plant toler- 
ance and toxicity. This paper discusses data ona 
selection of Hawaiian plants with emphasis on the 
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latter 2 questions. 7 : 
The Al content of selected Hawaiian plants was 
determined using the “aluminon™ method. The plants — 
were obtained largely from highly leached latosol " 
soils of low pH known to have a high Al content. Al @ 
content of some species classed as accumulators of | 
Al agree closely with literature sources. High levels © 
of Al are reported for the first time from some | 
common grasses (Sporobolus capensis and Paspalum 
orbiculare) and from an orchid (Spathoglottis plicata). _ 
Thirteen of 23 species qualified as accumulators j 
(> 1000 p.p.m.) and others had unusually low Al lev- 
els. A classification scheme to include "Al-ex- 
cluders" is proposed and the relationship to P metab- 
olism is discussed, including the possible influence 
of plant Al on P levels of grazing herbivores. -- Auth. 
introd.& summ. 


2-404. Vinogradov, A.P., S.I. Zykov, and L.S. 
Tarasov. THE ISOTOPIC COMPOSITION OF AD - | 
MIXTURES OF LEAD IN ORES AND MINERALS AS 
INDICATION OF THEIR ORIGIN AND OF TIME OF 
THEIR FORMATION: Geokhimiya [in translation |, 

1958, no. 6, p. 653-663, 5 tables, pub. 1959, 11 

refs. 


The isotopic composition of Pb impurities in vari- 
ous non-Pb ores (pyrite, chalcopyrite, sphalerite, 
Cu-pyrrhotite, W, Cu-Ni ores) may be used as an 
indicator to show similarities in their genesis and 
contemporaneity of their formation. This has been 
shown for various deposits of the Altai and Kalba 
as well as the Cu-Ni deposits of Norilsk and the Kola 
peninsula [U. S.S.R.]. The isotopic composition of 
the Pb impurities of cassiterites is anomalous. A 
comparison of data for the areas studied shows the 
importance of geological factors in the origin of the 
isotopic composition of ore Pb.-- Auth. 


2-405. Gerling, E.K., M.L. Yashchenko, L.K. 
Levsky, and G.V. Ovchinnikova. DETERMINATION 
OF AGE OF SOME MICAS BY THE RUBIDIUM- 
STRONTIUM METHOD: Geokhimiya [in translation], 
1958, no. 6, p. 677-688, 6 tables, pub. 1959, 25refs.. 


Nine new age values for micas obtained by the Rb- 
Sr method are given. The method of.isotopic dilution 
is used for the determination of Rb and Sr. The 
method of chemical treatment of the micas is de- 
scribed. It has been shown that between the data of 
the Rb-Sr and the K-Ar method of age determination 
a better agreement is obtained if the g -decay constant 
Rb87 is taken as 1.39 x 10° ll year~! ana the K-con- 
stant for K40as 5.5 x 10-l0year-1. In 2 cases a 
divergence between the data of the K-Ar and the Rb- 
Sr method for age determination was observed which 
is obviously due to the recrystallization of micas. -- 
Auth. 


8. MINERALOGY AND CRYSTALLOGRAPHY 


See also: Geochemistry 2-398; Mineral Deposits 2-442, 
2-443, 2-444, 2-448, 2-45] through 2-472, 2-477. 


2-406. Dennen, William H. PRINCIPLES OF 
MINERALOGY: 429 p., illus., diags., graphs, tables, 
New York, Ronald Press, 1959, refs. 


This book, intended for an introductory college 
course in mineralogy, treats the subject as a study 
of phenomena that are common to all minerals. 
Emphasizing principles, it presents mineralogy as 
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a study of the fundamental geometrical, chemical, 
and physical relationships of all matter rather than 
as a course in mineral recognition. It has a three- 
fold goal: first, to provide students in geology and 
allied fields with a mineralogical background that 
will aid them in studies where the nature of the solid 
state is an important consideration; second, to 
provide a text, nonmathematical in treatment, which 
is broad enough to provide a base for continuing 
mineralogical studies and detailed enough to bridge 


gap now existing between introductory mineralog- 
al work and advanced studies in crystallography, 
rystal chemistry, petrology, and geochemistry; 

and finally, to provide convenient descriptive mate- 
al covering the more common minerals and min- 


The 6 chapters of Pt. 1 cover phenomena of the 

| solid state which are of direct and general concern 
mineralogy, including symmetry, the nature of 
_matter, chemical bonds, and such mineralogical 

_ relations as isomorphism and polymorphism, iso- 

- Structure, and isotype, exosolution, and twinning, 
plus material on the physical properties and chemical 
_ testing of minerals. These chapters require only a 
_ knowledge of elementary chemistry. Pt. 2 is de- 

_ voted to descriptions of individual mineral species 
or series, together with information applicable to 

- appropriate mineral groups. The descriptions 

_ provide a basis for the student's laboratory identifi- 
cation of specimen material. An appendix table of 
atomic parameters and a mineral index are also 
 provided.--From auth. pref. 


AW 


_ 2-407. Millman, A.P., and J.A. Valvano. A NOTE 
_ ON THE STRUCTURE FILMING PROPERTIES OF 
_ BOURNONITE IN POLISHED SECTIONS: Econ. 
_ Geology, v. 54, no. 8, p. 1575-1576, Dec. 1959, 
3 refs. 


| Selective iridescent filming of bournonite develops 
_ brilliant colored bands indicating twin lamellae and 
growth zones. The method is unreliable as a mineral 
determinative technique but may be used to advantage 
4 in structure filming such features as zoning, twinning 
. deformation, intergrowths, and ore fabric character- 
istics. 
Filming is carried out by immersion of the section 


in a CrO3-HCl solution, details of which are provided. 


-~J. A. Chamberlain. 


2-408. White, William B., and John A. Stellmack. 
INTRODUCTORY REPORT ON THE MINERALOGY 
OF CARROLL CAVE: Missouri Speleology, v. 1, 
no. 3, p. 3-8, 3illus., July 1959, 3 refs. 


The mineralogy of Carroll Cave [Camden County, 


eral groupings for examples and laboratory references. 


Icnrous AND METAMORPHIC PETROLOCY 


Missouri] is described. Aragonite is shown to be 
present in large quantities and to form the same 
speleothems as are formed from calcite. The cave 
filament is shown to be present and to be essentially 
the same speleothem as previously reported. It is 
an aragonite speleothem. The spathite is described 
as anew speleothem. A tentative hypothesis for 

its genesis is suggested.--From auth. summ. & concl. 


2-409. McMullen, R. Michael. ETCHED DETRI- 
TAL GARNET FROM THE CARDIUM FORMATION, 
PEMBINA AREA, CENTRAL ALBERTA: Alberta 
Soc. Petroleum Geologists, Jour., v. 7, no. 12, 
p. 272-274, 3 illus., table, Dec. 1959, 3 refs. 


Some detrital garnet from the Cardium formation 
[Cretaceous] of the Pembina area, Alberta, that 
appeared to have been etched was identified by means 
of an X-ray powder diffraction photograph as almost 
pure spessartite (Mn garnet). The surface markings 
on the grains seemed to be parallel to the dodecahe- 
dral crystal boundaries and, after laboratory experi- 
ments, were established to have been almost certain- 
ly the result of authigenic etching. -- Auth. 


2-410. Ingram, Roy L. Maryanne Robinson, and 
Howard T. Odum. CLAY MINERALOGY OF SOME 
CAROLINA BAY SEDIMENTS: Southeastern Geology, 
v. 1, no. 1, p. 1-10, map, 3 charts, table, Spring 
[1959], 14 refs. 


Kaolinite, a 14 A clay mineral, and illite were 
identified in 23 samples collected from 5 Carolina 
bays in southern North Carolina. The 14 A clay 
mineral does not have the characteristics of any of 
-the usual 14 A clay minerals and can with some justi- 
fication be called expanded illite, vermiculite, 
chlorite, or montmorillonite. White Lake and Single- 
tary Lake, both near Elizabethtown, have a kaolin- 
ite- 144 clay mineral - illite assemblage; and 3 
small sediment-filled bays near Laurinburg have a 
kaolinite - 14 A mineral assemblage. The available 
facts are consistent with the conclusion that the clay 
minerals in the bay sediments were washed or blown 
into the bays from surrounding surficial Pleisto- 
cene(?) sediments and that they have undergone little 
alteration since deposition. -- Auth. 


9. IGNEOUS AND METAMORPHIC PETROLOGY 


See also: Areal and Regional Geology 2-295, 2-296; 
Structural Geology 2-313; Geochemistry 2-395; Mineral 
Deposits 2-447, 2-478, 2-482. 


2-411. Emmons, R.C. THE UNIVERSAL STAGE 
(WITH FIVE AXES OF ROTATION): Geol. Soc. 
America, Mem. 8, 205p., 95 figs. incl. illus., 
diags., graphs, 13 pls. (6 in pocket), 24 tables, 1943, 
reprinted 1959, 29 refs. 


Knowledge of elementary optical principles is 
assumed by the author. After a short discussion of 
the 5-axis universal stage (including accessories 
and adjustments) orientation procedures for uniaxial 
and biaxial minerals (using the methods of Berek and 
Dodge) arecovered. A detailed treatment of the 
double variation technique for refractive index deter- 
mination includes a listing of immersion liquids with 
high temperature coefficients, as well as several 
examples of the technique, 

About half of the book is devoted to feldspar stud- 
ies, with examples of the use of the Federow, 5- 
circle, and Rittman zone method of determination. 


These techniques are exhaustively covered, and are 
prefaced by a chapter on feldspar twin types. 

Several special applications of the universal stage 
are covered, such as distinguishing between calcite 
and dolomite in thin section, the determination of 
birefringence of minerals in thin section, and the use 
of the universal stage as a refractometer.--E. G, 
Ehlers. 


2-412. Wilcox, Ray E. SOME EFFECTS OF 
RECENT VOLCANIC ASHFALLS, WITH ESPECIAL 
REFERENCE TO ALASKA: U.S. Geol. Survey, Bull. 
1028-N, p. 409-476, 14 maps (5 in pocket), 2 graphs, 
1959, 90 refs. 


Most historic and late prehistoric volcanic erup- 
tions of Alaska have yielded a high proportion of 
fragmental material in the form of ash, whose effects 
are felt over wider areas than those of lava flows 
because of the wide distribution of ash by winds. 

Some 6 cu. mi. of fragmental material was erupted 


a 
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during the first 3 days of the spectacular Mount 
Katmai eruption of 1912, and much of it was spread 
over large areas of the Alaska Peninsula and Kodiak 
Island, producing extensive, but not permanent, 
damage. Less intense Alaskan eruptions were those 
of Okmok Volcano in 1945, Trident Volcano in 1952, 
and Mount Spurr in 1953. 

Because of the scantiness of records of Alaskan 
eruptions and their effects, data from several 
better documented eruptions in other parts of the 
world are used here to fill in the range of behavior 
expected of future Alaskan eruptions. The impor- 
tance of wind directions, wind speed, and rainfall in 
affecting the distribution of ash fall is illustrated by 
the eruptions of Hekla in Iceland, Volcan Quizapu in 
Chile, Gunung Kelud in Java, and Paricutin in Mexico, 
and by that of Mount Katmai in Alaska. Wind rose 
diagrams compiled from upper-wind data at selected 
Alaskan stations enable crude estimates to be made 
of the probabilities of ash fall from future eruptions 
in particular Alaskan areas. 

Much needless fear of volcanic eruptions can be 
prevented by a foreknowledge of the range of effects 
that may be expected. The danger from poisonous 
gases, for instance, is seldom present, especially 
at the distances of most Alaskan communities from 
the potentially active vents. Few historic Alaskan 
lava flows have extended more than a few miles from 
their sources, and ash fall from the moderate 
activity that characterizes the great majority of 
Alaskan eruptions is commonly less dangerous than 
it is inconvenient. Nevertheless, volcanic activity 
in Alaska must command an attitude of respect 
because of its great potential and because of the 
chance that great damage will be done by the occa- 
sional extraordinarily strong eruption. 

A mantle of ash more than a few inches thick over 
the countryside can radically increase runoff, with 
accompanying important effects on water supply, 
transportion, and agriculture, not only during, but 
also for some time after, the ash fall. Floods and 
mudflows may damage travel arteries, water reser- 
voirs, and crop land. Ash fall itself may totally 
destroy growing crops; but if the deposit is not more 
than a few inches thick, as at Kodiak Island in 1912, 
the next few seasons’ plantings may result in normal 
or even improved harvests because of the beneficial 
mechanical and chemical effects of the ash that is 
worked into the old soil. Volcanic ashes commonly 
contain important amounts of Ca, K, and P available 
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for plant nutrition - some are rich enough to encour~ 
age their use as fertilizers. The nearly complete 
lack of available N in most volcanic ash and the 
special chemical and physical properties of raw ash 
impose handicaps to its direct utilization as a soil, 
however, and these characters must be modified by 
some means for successful cropping. 
The recovery of natural vegetation may make great _ 
progress in only a season or two in areas where the 
ash fall deposit is less than a foot thick and rainfall 
is adequate, as was shown at Kodiak Island after 
the eruption of Mount Katmai in 1912. With greater 
thickness of ash or in drier climate, the rate of 
recovery may be proportionately slower; the initial 
lack of available N in the raw ash appears to be an 
important obstacle. On bare lava flows the rate of 
recovery is enormously slower than on ash under 
similar climatic conditions; it is delayed both by the 
lack of N and by the slow rate of breakdown of the 
lava to a soil. The course of recovery usually does 
not wait on the formation of a residual soil, however, 
for plants get a foothold in crevices partly filled by 
airborne dust. In the case of lava flows covered by 
ash-fall deposits of the same eruption or by re- 
worked clastic material, the progress of colonization 
by plants becomes much the same as that on ash fall 
alone. -- Auth. 


2-413. Khitarov, N.I. PROBLEMS OF PETRO- 
GENESIS IN THE LIGHT OF EXPERIMENTAL DATA: 
Geokhimiya [in translation], 1958, no. 6, p. 664-676, 
illus., diags., graph, 8 tables, pub. 1959, 7 refs. 


On the basis of experimental data resulting from 
experiments carried out at high temperature and 
pressure, as well as from the analysis of some pecu- 
liarities of volcanic eruptions, a series of genetic 
problems has been deciphered. It is concluded that 
most water, being isolated during the eruption of 
basaltic magma, must be related to the erupting of 
basaltic magma itself. The basaltic magma is the 
least altered primary magmatic substract. 

Furthermore the general process of the formation 
of rocks of a pure line has been considered as a proc- 
ess of successive transformation of the basic magma. 
This process occurs chiefly during the crystallization 
period, on account of the variation in the system H9- 
Fe-H 0, water being the chief regulating agent in 
the process. -- Auth. 


10. SEDIMENTARY PETROLOGY 


See also: Areal and Regional Geology 2-273, 2-286, 
2-287, 2-293; Stratigraphy 2-321; Mineralogy 2-410; 
Igneous and Metamorphic Petrology 2-412; Mineral De- 
posits 2-453, 2-460; Fuels 2-485, 2-488, 


2-414. Reves, William D. CLAY DISPERSAL 
STUDY OF A RED SILTSTONE: Southeastern Geolo- 
gy, v.1, no. 2, p. 77-82, graph, 3 tables, Summer 
1959, 4 refs. 


As a result of experimentation it was found that 


the best dispersing reagent for a poorly indurated, 
arenaceous, argillaceous siltstone was sodium hexa- 
metaphosphate (Calgon) in a de-ionized water solu- 
tion, The greatest clay yield was attained using a 
Calgon solution of not less than 0.2 normal. 


The best shaking time for complete dispersal was 
found to be no more than 12 hours.-- Auth. 


2-415. Charlesworth, Lloyd J., Jr. CASE-HARD- 
ENING OF THE HYGIENE SANDSTONE (UPPER 

CRETACEOUS): Compass, v. 37, no. 1, p. 19-28, 
illus., diag., 3 graphs, 2 tables, Nov. 1S5oveieretsn 


Several thin sections indicate that secondary 
quartz and opal are the principal secondary cement- 
ing materials of case-hardened surfaces of the 
Hygiene sandstone [Pierre shale, E. of Colorado 
Front Range]. Spectrophotometric and bulk density 
analyses show that there is up toa 14% increase of 
Silica in the case-hardened zone compared to that 
of the underlying zone. The source of silica is 
believed to be mainly from altered volcanic glass 
and volcanic rock fragments. Evaporation of water 
enriched in silica, drawn up to the surface with 
subsequent precipitation of silica, appears to be the 
cause of case-hardening. -- Auth. 


logists, Bull., v. 44, no. 1, p. 101-106, illus., 
ag., 4graphs, Jan. 1960, 8 refs. 


_ High-pressure compaction studies (up to 200,000 
p. S. i.) were conducted on kaolinite, illite, and 
montmorillonite clays and a natural organic colloid 
of Iranian origin, gum tragacanth. The remaining 
moisture content in per cent (dry weight) was plotted 
__ versus the logarithm of pressure in p.s.i. For 

_ kaolinite clay there is a straight-line relationship 
between 40 and 200,000 p.s.i. (M=33.9-5. 96 log P), 
and for illite clay the relationship between the mois- 


_ed by the formula M=50-8.7 log P. For montmoril- 
- lonite clay, on the other hand, there is a break in the 
curve at about 1,000 p.s.i. and from 1,000 to 200,000 
- p.s.i. the curve is a straight line: M=104-18.06 log 
_P. For gum tragacanth, moisture versus pressure 
curve has a "hyperbolic" shape; and it appears to be 
__ harder to squeeze water out of the crystalline clays 
- than it is from the amorphous gel at low pressures. 
__ The moisture versus pressure curves of the more 


than those of the clays having low plasticity; however, 
~ much longer time is needed for the establishment 
of equilibrium in more plastic clays.-- Auth. 


_ 2-417. Timofeev, G.I. THE DISTRIBUTION OF 
~ ORGANIC MATERIAL IN BAT-BAYOS SEDIMENTS 
OF DAGESTAN: Geokhimiya [in translation], 1958, 
no. 6, p. 752-758, 4 tables, pub. 1959, 14 refs. 


A Study of the organic material of the sediments of 
_ Bat-Bayos, Dagestan, has shown that on the whole 
they are characterized by a lowered content of or- 
~ ganic C (0.643%). The enrichment of rocks in organ- 
ic matter depends on the lithological peculiarities of 
the rocks, the degree to which they are weathered, 
and the proximity of the score line. The organic 
matter of the studied rocks is chiefly an insoluble 
organic component. The lesser part is bitumen. 
- Humic acids are absent. The share of bitumen in 
the organic matter of rocks increases from clays 
to aleurolites and sandstones. That indicates that 
it has been formed in the latter by migration from 
clays. -- Auth. 


2-418. Bailey, Edgar H., and William P. Irwin. 

'K-FELDSPAR CONTENT OF JURASSIC AND 
CRETACEOUS GRAYWACKES OF NORTHERN COAST 
RANGES AND SACRAMENTO VALLEY, CALIFORNIA: 
Am. Assoc. Petroleum Geologists, Bull., v. 43, no. 
12, p. 2797-2809, 3 maps, 6 graphs, Dec. 1959, 12 
refs. 


Graywackes of Late Jurassic to Late Cretaceous 

_ age are the predominant rocks in the northern Coast 
Ranges and the western Sacramento Valley provinces 
in California. These graywackes are similar in 
appearance, but their content of K-feldspar, which 
can be readily estimated after selective staining, 
differs widely. Study of several hundred specimens 
indicates that K-feldspar content is helpful in corre- 
lating or distinguishing these rocks, and sheds light 
on the geologic history of western California. 

In the Sacramento Valley a conformable sequence 
of Knoxville (Upper Jurassic), Shasta (Lower Creta- 
ceous), and Upper Cretaceous rocks progressively 
increases in average K-feldspar content with de- 


ture content (%) and pressure (p.s.i.) can be express- 
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creasing age. Graywackes of the Franciscan forma- 
tion, lying to the Coast Ranges farther W., generally 
contain no K-feldspar, although some contain atrace, 
and a few of more uncertain affiliation contain large 
amounts. Another belt of graywackes, W. of the 
Franciscan formation and paralleling the Pacific 
shore, contains nearly as much K feldspar as the 
Upper Cretaceous rocks of the Sacramento Valley, 
and most of these rocks are probably of middle 
Cretaceous age. 

The writers attribute the increase of K-feldspar 
with decreasing age of the rocks of the Sacramento 
Valley to changes in the source area, which is 
believed to be the Klamath Mountains and the Sierra 
Nevada. The changes include an increase in propor - 
tion of granitic rocks to others as the areas were 
stripped, and more abundant K-feldspar in the young - 
er granitic rocks. The high K-feldspar content in 
the middle Cretaceous rocks of the coastal belt 
suggests that the rocks were deposited in the same 
basin as the Sacramento Valley rocks. -- Auth. 


2-419. Cazeau, Charles J., and Ernest H. Lund. 
SEDIMENTS OF THE CHATTAHOOCHEE RIVER, 
GEORGIA-ALABAMA: Southeastern Geology, v. 1, 
no. 2, p. 51-58, map, 7 graphs, 2 tables, Summer 
1959, 8 refs. 


Several bed load samples were collected along the 
Chattahoochee River, Georgia-Alabama, from near 
the headwaters and thence southward to the Florida 
state line. These samples were analyzed by means 
of mechanical and mineralogical methods to deter- 
mine the general character of the river sediments. 
Results of this study indicate that the average grain 
diameter decreases downstream, that the sorting 
improves downstream, and that the river sands are 
generally unimodal. The heavy minerals in order of 
abundance are hornblende, epidote, magnetite- 
ilmenite, kyanite, garnet, staurolite, leucoxene, and 
tourmaline. Minor constituents are sillimanite, 
zircon, rutile, and monazite. The perceptible re- 
moval of unstable heavy minerals and the relative 
increase of the more stable varieties downstream 
suggest a dominance of chemical alteration over 
attrition during transport.--Auth. 


2-420. Anderson, Roger Y., and Douglas W. 
Kirkland. ORIGIN, VARVES, AND CYCLES OF 
JURASSIC TODILTO FORMATION, NEW MEXICO: 
Am. Assoc. Petroleum Geologists, Bull., v. 44, 
no. 1, p. 37-52, 7 illus., map, chart, diag., graph, 
Jan. 1960, 41 refs. 


The upper Jurassic Todilto formation is a lami- 
nated sequence of limestone and gypsum of non- 
marine or saline-paralic origin in northwestern New 
Mexico. The 10-13-year sunspot cycle and 60-, 85-, 
170-, and 180-year cycles were recorded in the 
varyed sequence. The presence of the sunspot cycle 
indicates that the laminations were deposited annual- 
ly. The limestone member was deposited in about 
14,000 years and the gypsum member in about 6,000 
years. 

Deposition began with a 2-fold clastic-organic 
varve and progressed through a sequence of increas - 
ing and decreasing varve complexity accompanied 
by a decrease and increase in clastic content. The 
end result is a transitional lithologic change from 
sandstone to limestone to gypsum to shale brought 
about by changes in individual varve laminae. The 
progression of changes is related to a cyclic change 
from clastic to evaporite and back to clastic deposi- 
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tion described here as the varved clastic-organic- 
evaporite (c-o-e) cycle. P 

The Rae Bees is nearly complete in the Todilto 
sequence and is present in the Green River basin of 
Colorado and Wyoming, the Delaware basin of Texas 
and New Mexico, the Paradox basin of Utah and the 
Four Corners region, and in most other evaporite 
deposits. -- Auth. 


2-421. Sapozhnikov, D.G. LAKE BALKHASH AND 
ITS SEDIMENTS. Summary by George V. Chilingar: 
Compass, v. 37, no. 2, p. 114-122, 10 maps, 13 
tables, Jan. 1960, 3 refs. 


11. GEOQHYDROLOGY 


See also: Geophysics 2-371; Geochemistry 2-401; Miner- 
al Deposits 2-455; Fuels 2-486. 


2-422 Searcy, James K. FLOW-DURATION 
CURVES. MANUAL OF HYDROLOGY: PART 2. 
LOW-FLOW TECHNIQUES: U.S. Geol. Survey, 
Water-Supply Paper 1542-A, 33 p., 13 figs. incl. 
geol. map, graphs, 3 tables, 1959, 20 refs. 


The flow-duration curve is a cumulative frequency 
curve that shows the percent of time specified dis- 
charges were equaled or exceeded during a given 
period. It combines in one curve the flow character- 
istics of a stream throughout the range of discharge, 
without regard to the sequence of occurrence. If 
the period upon which the curve is based represents 
the long-term flow of a stream, the curve may be 
used to predict the distribution of future flows for 
water-power, water-supply, and pollution studies. 

This report shows that differences in geology 
affect the low-flow ends of flow-duration curves of 
streams in adjacent basins. Thus, duration curves 
are useful in appraising the geologic characteristics 
of drainage basins. 

A method for adjusting flow-duration curves of 
short periods to represent long-term conditions is 
presented. The adjustment is made by correlating 
the records of a short-term station with those of a 
long-term station.-- Auth. 


2-423. Hardt, William F., R.S. Stulik, and M.B. 
Booher. ANNUAL REPORT ON GROUND WATER 
IN ARIZONA, SPRING 1958 TO SPRING 1959: 
Arizona, State Land Dept., Water Resources Rept. 
no. 6, 61 p., 6 maps, diag., 11 graphs, table, Sept. 
1959). 


The collection and analysis of basic hydrologic 
data are integral parts of the investigation of the 
ground-water resources of Arizona, conducted by the 
U.S. Geological Survey in cooperation with the State 
Land Dept. About 3,000 water-level measurements 
were made in 1,900 wells during 1958. Most of the 
measurements were made in the Salt River and lower 
Santa Cruz valleys. Development of ground water 
increased in McMullen Valley, Harquahala Plains, 
Willcox basin, and parts of Mohave County. This 
report is a summary of the basic hydrologic data 
collected during the year, spring 1958 to spring 1959. 

Pumpage of ground water in Arizona in 1958 was 
about the same as in 1957, about 4,500,000 acre-ft, 
More than 90% of this ground water was used for 
irrigation, although there was an increase in use for 
public supply. The trend of water levels in the 
heavily pumped areas continued downward, although 
in the spring of 1959, the water levels in some of 
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Lake Balkhash, U.S.S.R., in Central Asia, is 
characterized by a very dry continental climate. It 
is about 600 km. long, has a maximum width of 50 . 
km., and an area of about 17,203 sq.km. The chem- — 
ical composition of lake Balkhash waters is given; 
included are CO3, HCO3, Ca, Mg, and pH determi- — 
nations, also molecular concentrations of Ca, Mg, §| 
and CO3. The sediments of lake Balkhash comprise 
sands, coarse-silty muds, fine-silty muds, clayey- 
calcareous muds, and calcareous dolomitic clayey | 
muds. The distribution, and granulometric and | 
chemical composition of the sediments is given. -- | 
M. Russell. 


the undeveloped basins and areas adjacent to flowing ) 
streams were higher than in previous years. These | 
areas include: 1) Safford Valley; 2) upper San Pedro 
River valley; 3) Duncan Valley; and 4) parts of Pima 
County. There were continued rises in the Yuma 

and Wellton-Mohawk areas and parts of the upper 
Santa Cruz basin. [Illustrations include: 1) Hydro- 
graphs showing fluctuations in selected wells; 2) 

maps showing change in water levels for the 5-year 
period 1954-59 for the Salt River valley, lower Santa 
Cruz, Willcox, and Douglas basins; and 3) graphs 
showing analyses of sand samples by the sediment 
laboratory. -- Auth. 


2-424. Callahan, Joseph T., William Kam, and 
J.P. Akers. THE OCCURRENCE OF GROUND 
WATER IN DIATREMES OF THE HOPI BUTTES 
AREA, ARIZONA: Plateau, v. 32, no. 1, p. 1-12, 
2 figs., 2 tables, July 1959, 8 refs. 


Ground water was discovered in diatremes in the 
Hopi Buttes area of the Navajo Indian Reservation by 
prospectors drilling for U ore in 1953. Subsequently 
4 test wells were drilled in the diatremes for ground 
water. Two wells yielded sufficient water of good 
quality for domestic and stock purposes and 2 wells — 
were unsuccessful, 1 because of low yield and the 
other because of poor quality of water. 

The diatremes generally are elliptical in plan and 
range in diameter from a few hundred feet to as much 
asamile. They are of volcanic origin, apparently 
caused by explosions and collapse, and contain in- 
ward-dipping beds of tuff, agglomerate, and frag- 
ments of sedimentary rocks. 

The diatremes occur in an area where potable 
water is scarce. They are potential reservoirs for 
small ground-water supplies, because of their in- 
ward-dipping strata, the porosity and permeability 
of the fractured rocks, and the relative imperme- 
ability of the surrounding rocks. The development 
of water supplies from them will make hitherto un- 
developed rangeland available for year-round grazing 
and help support the livestock industry of the Navajo 
Indians. 

The report includes a description of the formation 
of a modern diatreme on Iwo Jima, anda description 
of the relationship of the Hopi Buttes diatremes to the 
stratigraphy of the surrounding Navajo Reservation. 
-- Auth. 


2-425. Wood, Noel H. ARKANSAS WATER RE- 
SOURCES: 180p., 16 maps, chart, diag., 75 tables, 
Little Rock, University of Arkansas, College of 
Business Administration, Industrial Research and 


‘Extension Center, June 1959, refs. 


The report deals with climate and topography of 
Arkansas; surface water resources of the Arkansas, 

White, Ouachita, Red, and St. Francis river basins; 
occurrence of ground water in the various regions 

d rock formations of the state; quality of surface 

d ground water; industrial, domestic, agricultural, 

d total water uses; water balance. The text is 


ie 


E 
| 2-426. Peterson, W.C. WATER-RESOURCES 
‘SUMMARY FOR SOUTHERN CALIFORNIA, 1958: 


U.S. Geol. Survey, Circ. 416, 22 p., 8 figs., 1959. 


Water supply and precipitation are discussed. 
‘Data are given for annual surface runoff in 1958 at 

15 selected gaging stations with comparison to the 

_ average for a 35-year base period, 1920-1955, and 

_ for a dry period 1944-1958; also, for runoff in 1957 at all 
' stations in the area. The section on ground water 

_ describes conditions in individual valleys and contains 
_ hydrographs of 6 observation wells.--U.S. Geol. 

| Survey. 


_ 2-427. Cushman, Robert V. GROUND WATER IN 
_ NORTH-CENTRAL CONNECTICUT: Econ. Geology, 
v. 55, no. 1, p. 101-114, 3 maps, Jan.-Feb. 1960, 
| 8 refs. 


The N.-central Connecticut of this paper is an area 
of about 640 sq. mi. extending from the Connecticut- 
Massachusetts state line S. to Middletown. It is 
underlain by unconsolidated deposits of Pleistocene 
_ and Recent age, which mantle an erosional surface 
_ formed on consolidated rocks of pre-Triassic and 
Triassic age. 

The unconsolidated deposits include ground mo- 
raine and glaciofluvial, glaciolacustrine, and eolian 
deposits. The ground moraine (till) occurs through- 
out most of the area but yields only small quantities 
of water. The glaciofluvial deposits comprise sand, 
silt, and some gravel of ice-contact and outwash- 

_ plain origin and range in thickness from less than 

a foot to more than 150 ft. These deposits store 
large amounts of water and yield 250 to 600 g.p.m. 
(gallons per minute) to industrial and irrigation wells. 

The glaciolacustrine deposits consist of varved 
clay and silt with a capping of sand of fluvial origin. 
The clay and silt are essentially impermeable. They 
| confine water in underlying outwash deposits, and 
also hold up perched water in overlying fluvial sand. 
The sand yields as much as 100 g.p.m. to a properly 
constructed well. 

The consolidated rocks are sandstone and shale, 
interbedded layers of basalt, and crystalline rocks. 
On the average, these rocks yield 10 to 15 g.p.m. 
to wells, but the sandstone and shale yield larger 
quantities, as much as 550 g.p.m. to a few wells. 

The ground water in N.-central Connecticut is of 
the calcium bicarbonate type, has a low mineral 
content, and is suitable for most purposes. The 
sandstone and shale generally yield moderately hard 
to very hard water.-- Auth. 


9-428. Iowa, Natural Resources Council. AN 
INVENTORY OF WATER RESOURCES AND WATER 
PROBLEMS, WESTERN IOWA RIVER BASINS: Its: 
Bull. no. 8, 86 p., 36 illus., 14 maps, sec., 7 
graphs, 26 tables, 1959, 49 refs. 


The western Iowa river basins include the lowa 
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portion of the Little Sioux River drainage area, all 
of the drainage areas of the Soldier and Boyer rivers 
and a number of smaller streams which are tributar- 
ies to the Missouri River. The area contains 7,192 
Sq. mi., or about 13% of the state, and comprises all 
or part of 20 Iowa counties. 

Basic data are collected on precipitation, stream 
flow, and ground water and give some indication as 
to the quantity and quality of water available for a 
variety of uses. The basins are predominantly 
agricultural in character with no large industrial 
areas except at Council Bluffs and Sioux City on the 
margin of the area. Ground water supplies most 
agricultural water needs and all but 9 of the 90 
municipal systems, although surface supplies to 
large communities account for 54% of the quantity of 
water used. Ground water also is used extensively 
for irrigation, especially in the Missouri River 
bottomlands. Water supply for municipal, industrial, 
agricultural, and for waste disposals seems to be 
generally adequate for the present level of develop- 
ment. Water areas for recreation are well developed 
in the lowa Great Lakes area of the upper Little 
Sioux basin, but are generally limited in most of the 
remaining area. Considerable expansion of ground- 
water use seems feasible from the alluvial aquifers 
of the Missouri River bottomlands. 

Water-control problems are of major significance 
for this part of Iowa. Gully and channel erosion are 
more serious here than in any part of the state, and 
flooding on major streams is common. Silt deposi- 
tion in the drainage systems of the bottomlands 
constitutes a major item of maintenance for drain- 
age districts. Main-stem floods on the Missouri 
River have been partially alleviated by the control 
of flood flows by dams on the upper river and levees 
locally. Recent notable flooding occurred on the 
Missouri River in 1952 and on the Little Sioux and 
tributary streams in 1953 and 1954. Because of 
topography and soils, erosion control and drainage 
are of major significance in this part of the state. 

The scope of the present basic-data program 
should be expanded. New projects and studies which 
would facilitate the solution of the various water 
control problems of the area should be initiated. The 
report concludes with a number of recommendations 
directed toward the establishment of a comprehensive 
water policy. -- Auth. 


2-429. Keech, Charles F., and M.P. Carlson. 
GROUND-WATER RECONNAISSANCE OF THE 
NORTH LOUP DIVISION OF THE LOWER PLATTE 
RIVER BASIN, NEBRASKA: U.S. Geol. Survey, 
Hydrol. Inv. Atlas HA-12, 11p., map, 3 figs., 1959. 


Small to moderately large supplies of ground water 
can be obtained from deposits of Tertiary and Qua- 
ternary age. The water is chemically suitable for 
irrigation and most other uses. The text of the re- 
port describes the geology and occurrence of ground 
water, and the accompanying map shows contours 
of the water table, depth to water, and locations of 
all irrigation wells. Records of wells and chemical 
analyses of water are tabulated.--U.S. Geol. Survey. 


2-430. Young, Lloyd L., Jesse L. Colbert, Arthur 
M. Piper, and D.L. Gaskill. WATERPOWER 
RESOURCES IN NEHALEM RIVER BASIN, OREGON, 
WITH GEOLOGY OF DAM AND RESERVOIR SITES: 
U.S. Geol. Survey, Repts., Open-File Ser. no. 490, 
125 p., 9 illus., 12 maps (9 fold.), 3 secs., fold. 
profile, diag., 10 graphs, 4 tables, July 1959, refs. 


The potential waterpower of the Nehalem River is 
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estimated on the basis of the streamflow for the 
period 1940 through 1954 by development within the 
basin or by diversion to the Columbia River. 

The Nehalem River originates near Timber and 
empties into the Pacific Ocean near Wheeler in north- 
western Oregon. The drainage basin is mountainous 
and sparsely settled. As is normal with Oregon 
coastal rivers, its waters are derived principally 
from rain rather than snow. Precipitation occurs in 
a seasonal pattern that concentrates about 80% of the 
annual runoff into a 5-month period during the winter 
and early spring months. In comparison with other 
coast streams, the Nehalem is well-endowed with 
storage and regulating possibilities. Also, prelimi- 
nary geologic examinations indicate that the neces~- 
sary dams would be geologically feasible. 

The high winter runoff and a large storage basin 
combine to make the Nehalem River attractive for 
power development, particularly for winter firming 
power. Asa means of estimating the potential 
power considered practicable for development, an 
illustration plan including 5 sites is described in this 
report. Plants at these sites could have generated 
72,700 kw. of power continuously during the period 
studied. Or, if desired, they could have generated 
a minimum of 170,000 kw. from Nov. 1 to March 31 
each year during the period. At average discharge 
and total head their potential power would be 97,000 
kw. 

Another way to use the Nehalem River for power 
production would be to divert it to the Columbia 
River. About half of the water now passing the Foss 
gage could be diverted through a ridge near Woodson. 
The potential power of a diversion by gravity at an 
altitude of 540 ft. above sea level is about 51,000 kw. 
continuous. By pumping the water into a higher-level 


reservoir and diverting it through a shorter tunnel 
at an altitude of 800 ft., a large block of peaking 
power would be available. -- Auth. 

Of the 13 potential regulation and storage sites, 
geologic descriptions are given for 8; the Squaw 
Creek, Tideport, and Elsie damsites, the Salmon- 
berry, Upper Wakefield, Nehalem Falls, and Stone- 
hill reservoir sites, and the Fishhawk dam and 
reservoir site. |For each of the geologic descrip- 
tions, there is given a summary of investigations, 
lithologic and structural description, recommenda - 
tions, availability of construction materials, and a 
geologic map of the site, scale 1:4,800.--M. Russell. 


2-431. Virginia, Division of Water Resources. 
NOTES ON GROUND WATER IN VIRGINIA: 59 p., 2 
illus., 3 maps, graph, 4 secs., Richmond, Feb. 1959, 
22 refs. 


The first 3 sections deal with ground water in the 
hydrologic cycle, geological considerations, surface 
water - ground water relationships, the basic princi- 
ples of ground water supply. Sec. 4 is a discussion 
of the 5 physiographic provinces of Virginia - Coast~ 
al Plain, Piedmont, Blue Ridge, Valley and Ridge, 
and Cumberland Plateau - with emphasis on the 
ground water conditions in each. Artesian flow in 
the Coastal Plain is a distinct ground-water feature 
in the Coastal Plain; measures recommended to 
preserve this condition are discussed. Secs. 5-11 deal 
with springs, use of ground-water wells, ground- 
water investigations in Virginia, statutes relating to 
ground water, state agencies concerned with ground 
water, court decisions, and immediate ground-water 
problems. Appendices quote pertinent sections of 
the Virginia code dealing with ground water.--M. 
Russell. 
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See also: Geologic Maps 2-267, 2-268; Areal and Region- 
al Geology 2-298, 2-300; Stratigraphy 2-321, 2-337; 
Geochemistry 2-393, 2-397, 2-403, 2-404; Fuels 2-513. 


2-432. Foose, Richard M. NEW MINERAL FRON- 
TIERS: Stanford Research Inst., Jour., v. 3,3d 
quarter, p. 77-83, illus., 1959. 


This article discusses the importance of mineral 
resources in the development of civilization up to 
the present time and outlines several of the major 
environments in which minerals of the future may be 
mined. 

The geographic location of ores in the past has 
been responsible for traffic, transportation, and 
trade among nations and a powerful motivating force 
for wars and human progress from the early days of 
Egypt to the present. 

Three major kinds of mineral frontiers are dis- 
cussed. These are geographical, 3-dimensional, 
and problem-oriented. An example of the first may 
be the opportunities for new mineral developments 
in Africa or Antarctica, Drilling through the Moho- 
rovicic discontinuity and searching for ores under 
alluvial cover are examples of 3-dimensional envi- 
ronments. Research on the mode of transport of 
metal ions in solution is an example of the problem- 
oriented frontier. 

Tomorrow's mineral needs may best be met by 
research planned and conducted today. -- Auth, ; 


2-433. Hoy, Robert B. THE SEARCH FOR MET- 
ALS: Stanford Research Inst., Jour., v. 3, 3d quar- 
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ter, p. 84-92, illus., 1959. 


Prospecting techniques have been refined over the 
years very nearly in direct proportions to require- 
ments for better methods for ore finding. Three 
broad fields have emerged - geology, geochemistry, 
and geophysics. The first and most important con- 
sideration is a good understanding of the geologic 
relationships. Geochemistry and geophysics are - 
like the geologist's pick - just tools that are useful 
in gaining geologic information. 

Geochemistry has been popularized in recent 
years by geochemical prospecting in which rocks, 
soils, water, and plants have been analyzed for 
traces of metals to find localities favorable for ores. 
However, geochemistry applied to investigations of 
ore genesis and ore emplacement are suggested as 
having greatest value over the longer term.. New 
methods of analysis, radioactive dating, and labora- 
tory investigation of processes of ore deposition are 
examples of geochemical techniques which are of 
great value to the geologist. 

New applications of old methods and developments 
of new methods have been made by geophysicists in 
recent years, The increase in use of airborné 
investigations has made it possible to cover large 
areas rapidly and efficiently, particularly in remote 
or inaccessible localities. 


Refinement of instruments and techniques, contin- 


ued assimilation of information in field and laborato- 
ry, and, finally, dissemination and widespread ex- 
change of information will materially assist individ- 
ual geologists in finding new ore bodies. 


a 


ae 


‘ 


ad 


oa 


"present techniques, recent advances, future demands 
_ and current research. 

_. Common mineral beneficiation techniques, such 
‘as gravity concentration and froth flotation, are dis- 


_ cussed and their limitations indicated. Efforts to 
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- ‘The geologist who understands the significance of 

geochemist's discoveries and who is able to 
lake effective use of the geophysicist's tools is the 
an who will play the important role in future metal 
xploration. -- Auth. 


Lewis, Clifford J. MORE METALS FROM 
EANER ORES: Stanford Research Inst., Jour., 
3, 3d quarter, p. 93-100, illus., 1959. 


This paper is a brief discussion of the present 
state and direction of movement of the art and sci- 
ence of minerals engineering. Minerals engineering 
is considered to be that series of operations and 


|. processes by which desirable materials are separated 
from undesirable matter in raw ores. 


- out that more and more minerals for the production 


It is pointed 


_-of metals must be made available to satisfy the wants 
of a burgeoning world population, to feed a rapidly 


advancing technology, and to serve at the birth of the 
Age of Space. 
Minerals engineering is discussed in terms of 


improve present techniques, such as the use of 
larger and more efficient conventional equipment, 
are mentioned. However, it is pointed out that the 


- demands for the future forecast the need for radical 


departures from existing minerals beneficiation 
techniques, particularly if United States companies 


_ are to compete with foreign concerns having higher 


grade ores. 
Some of the current research directed toward the 
development of new techniques for the science of 


' minerals engineering is discussed. Such techniques 
_ include solvent extraction, new ion exchange resin 


processes, nonaqueous leaching, sulfurization, and 
the processing of metals directly from ores in the 
ground to bypass many of the conventional practices 
now used. -- Auth. 


2-435. Cresswell, George M. NEW CONCEPTS 
OF THE SEA'S POTENTIAL: Stanford Research 
Inst., Jour., v. 3, 3d quarter, p. 101-110, illus., 
1959. 


During the coming decade the marine sciences 
will probably undergo a marked expansion, with in- 
creased research efforts within, on, and above the 
The development of deep- and shallow-diving 
vehicles will be aided by submarine engineering and 
transport needs and may lead to research stations 
and mining on the sea floor. The most pressing 
current need is for greater fundamental understand- 
ing of the oceans - their physical nature and circu- 
lation, chemistry, topography, and geological char- 
acteristics, their biology, and their relationship with 
the atmosphere. This foundation of knowledge is 
necessary now so the sea can benefit manas his needs 
become more acute in the future. =- Auth. 


2-436. Bannerman, Harold M. RESEARCH AND 
MINERALS RESOURCES: Can. Mining Jour., v. 81, 
no. 1, p. 45-49, Jan. 1960, 8 refs. 


In order to maintain mineral production, the 
problems of exploration and discovery are para~ 


mount. 
Examples are cited to show that current problems 


differ from those of the recent past only in degree 
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and diversity. Systematic exploration, application 
of geologic principles, and research-based technol- 
ogy have combined in recent years to extend ore 
reserves much further than formerly anticipated. 

The discovery problem is growing with the de - 
mands of greatly increased industrial research and 
development. ; 

Successful use has been made of new exploration 
techniques and of established scientific principles. 
A large need now exists for fundamental research 
directed toward understanding the processes by which 
mineral deposits are formed. With new developments 
in chemistry and physics, it is now possible to 
improve on studies in such fields as the physical 
constants of rocks and minerals, the forces that 
control circulation of the elements, thermodynamics 
of ore genesis, and critical geologic thermometry. 

More emphasis must be placed on fundamental 
research so that knowledge will be available for 
applied research in the finding of ore deposits. --W. 
C. Peters. 


2-437. Dillinger, Lee, and Charles B. Sclar. A 
METHOD OF MOUNTING MINUTE PARTICULATE 
SAMPLES OF OPAQUE ORE MINERALS FOR QUAN- 
TITATIVE MICROSCOPIC ANALYSIS: Econ. Geology, 
v. 55, no. 1, p. 187-191, illus., Jan.-Feb. 1960, 3 
refs. 


A method of mounting fine particulate samples of 
opaque ore minerals as small as 5 mg. for quantita- - 
tive microscopic analysis is described. The method 
was specifically developed for the preparation of 
minute samples composed of fine particles ranging 
in size from 100 microns to 5 microns. 

The method might also be applicable in the prep- 
aration of polished thin sections of minute amounts 
of fine particulate ore-mineral samples. -- Auth. 


2-438. Bloss, F. Donald. GEOCHEMICAL PROS- 
PECTING IN THE SOUTHEASTERN STATES: South- 
eastern Geology, v. 1, no. 1, p. 33-38, 2 diags., 
Spring [1959], 7 refs. 


The deep zone of weathering in the Southeastern 
states offers an excellent opportunity to apply geo- 
chemical methods of prospecting. Geochemical 
anomalies are sought first by reconnaissance in 
which samples are taken 500 to 1,000 ft. apart. 
Favorable areas are then sampled more closely. 
Analyses are made of plants, soils, and ground 
water. 

Geochemical prospecting has already located sev- 
eral Zn ore bodies in Tennessee. Other metals that 
offer good possibilities for geochemical prospecting 
in the SE. are Mn, Ba, and W.--Ed. abs. 


2-439. Slawson, William F., and M.P. Nackowski. 
TRACE LEAD IN POTASH FELDSPARS ASSOCIATED 
WITH ORE DEPOSITS: Econ. Geology, v. 54, no.8, 
p. 1543-1555, map, chart, graph, 2 tables, Dec. 
1959, 15 refs. 


The amount of trace Pb in potash feldspars can be 
correlated with the Pb ore deposits associated with 
igneous rocks. The Pb content of K feldspars sepa- 
rated from several quartz monzonite intrusives of 
the Basin and Range province has been determined 
spectrochemically. Saimples were collected from the 
Tintic, West Mountain (Bingham), Park City-Little 
Cottonwood, and fron Springs mining districts in 
Utah, and from the Robinson mining district and the 
Whitehorse Pass area in Nevada. 
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A spectrochemical precision of + 12% was obtained 
using an internal standard of Bi. The accuracy of 
selected analyses were checked independently. 

Each mining district or area sampled belongs to 
a different trace Pb population. The mean Pb con- 
centrations and the standard deviations are: 

1) Robinson mining district, 14+ 6 p.p.m. Pb. 

2) Iron Springs mining district, 15 + 3 p.p.m. Pb. 

3) Tintic mining district, 29 + 10 p.p.m. Pb. 

4) Whitehorse Pass area, 41 + 8 p.p.m. Pb. 

5) Park City-Little Cottonwood mining district, 
47 + 20 p.p.m. Pb. 

6) West Mountain (Bingham) mining district, 
61+ 30 p.p.m. Pb. 

The K feldspars from Pb mining districts have a 
higher trace Pb content than those from areas where 
there is no Pb production, or where Pb production is 
not significant. 

The K feldspars from hydrothermally altered 
intrusives contain less Pb than spatially related un- 
altered intrusives. -- Auth. 


2-440. Ault, Wayne U., and J. Laurence Kulp. 

SULFUR ISOTOPES AND ORE DEPOSITS: Econ. 
Geology, v. 55, no. 1, p. 73-100, illus., 2 maps, 
2 charts, 3 graphs, 6 tables, Jan.-Feb. 1960, 24 
refs. 


A geochemical history of the S isotopes in the 
crust of the earth is presented. New measurements 
of the $32 /S 34 ratio on sulfide minerals are used to 
show that transport and depositional processes do 
not appear to produce appreciable variation in the 
relative abundance of the S isotopes. The average 
$32 /§34 ratio in an ore deposit as well as the range 
of values provides information on the ultimate source 
of the ore-forming fluids and to some extent the 
mechanism of emplacement. Galenas containing Pb 
of normal isotopic pee ees generally have a 
narrow range of $32 /S34 ratio, whereas anomalous 
leads carry S of highly variable composition. The 
§32 /§34 ratios in coexisting galena and barite can 
be used to estimate the temperature of formation of 
an ore deposition but criteria of equilibrium are 
difficult to establish. -- Auth, 


2-441. Ward, Hector J. SULFIDE OREBODIES 
AT YAURICOCHA, CENTRAL PERU, - REPLACE- 
MENTS OF ORGANIC REEFS?: Econ. Geology, v. 
54, no. 8, p. 1365-1379, 5 illus., 5 maps, 3 secs., 
Dec. 1959, 15 refs. 


Yauricocha is about 60 mi. due S. of La Oroya in 
central Peru. The rocks of the area are limestone, 
shales, and monzonite porphyry, all of which are 
partly covered by alluvium and glacial deposits. The 
limestone consists of light-gray, thin-bedded, and 
massive rocks of middle Cretaceous age. Filled 
and partly filled cavities are abundant. 

Some of the ore deposits are masses of pyrite that 
have replaced limestone. Ore minerals are zoned 
in accordance with the textural types of pyrite. 

Scour and fill, bedding and laminations in the 
pyrite are considered to owe their origin to sedimen- 
tary processes and not to Locke's mineralization 
stoping. The spatial distribution of the different 
types of pyrite prompts the suggestion that the re- 
placed sedimentary structures developed in an 
organic reef environment rather than in limestone 
caves. The possible reef origin of the sedimentary 
structure stresses the importance of observing 
lithological changes in limestone to lessen the element 
of chance in the search for ore deposits. -- Auth, 
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2-442. Bailey, S.W., and Stanley A. Tyler. CLAY 
MINERALS ASSOCIATED WITH THE LAKE SUPERI- 
OR IRON ORES: Econ. Geology, v. 55, no. 1, p. 
150-175, 2 tables, Jan.-Feb. 1960, 94 refs. f 


Accessory clay-size minerals occur as dissem- 
inated particles and as fillings of pockets andfis- 
sures in the Lake Superior Fe ores, the oxidized ‘ | 
Fe-formation, and the associated altered dikes. 
Dickite and kaolinite are the most abundant clay ; 
minerals in the Marquette, Gogebic, and Iron River 
districts of Michigan and are accompanied by lesser 
amounts of nacrite, talc, pyrophyllite, 1M and 2M: 
muscovite, lizardite, clinochrysotile, Al-serpentine, | 
dioctahedral and trioctahedral chlorite, dioctahedral 
and trioctahedral montmorillonite, palygorskite, and — 
regular interstratifications of chlorite-montmoril- 
lonite, as well as the nonclay minerals apatite, 
alunite, gypsum, calcite, and rhodochrosite. This 
assemblage is suggestive of a hydrothermal environ- 
ment. In contrast only kaolinite, 1M muscovite, 
chlorite, nontronite, montmorillonite, talc, chamo- 
site, apatite, gibbsite, and alunite have been identi- 
fied from the Mesabi, Cuyuna, and Vermilion dis- 
tricts of Minnesota. The distinctive differences in 
the assemblages of minerals and in the types of 
kaolin minerals present in the Michigan and Minne- 
sota areas are believed to be indicative of differences _ 
in the environment of formation of the clay-size 
components in the 2 areas. The intimate association 
of the clays with the Fe ore suggests that these 
differences may also extend to the origin of the ore 
itself.-- Auth. 


2-443. Hewett, D.F., and Michael Fleischer. 
DEPOSITS OF THE MANGANESE OXIDES: Econ. 
Geology, v. 55, no. 1, p. 1-55, map, sec., 13 
tables, Jan.- Feb. 1960, 83 refs. 


One of the problems of the wartime program of 
studies of domestic Mn deposits concerned the iden- 
tification of, and modes of origin of the Mn oxide 
minerals. Of the hundreds of specimens of the oxides 
collected in the United States, the minerals of about 
250 specimens were identified by X-ray analysis; 
complete chemical analyses were made of about 35 
specimens and partial analyses of about 150 speci- 
mens. This report presents the conclusions that 
arise out of a review of the geologic environment 
under which the specimens were found. One conclu- 
sion of this review concerns the supergene vs. 
hypogene origin of the oxides. In order to reach 
conclusions concerning the supergene and hypogene 
origin of the 33 oxides of Mn recognized thus far, it 
was necessary to define the criteria that seemed 
usable. 

One group of oxides appears to be persistently 
supergene: groutite, hydrohausmannite, lithiophorite, 
rancieite, hetaerolite, hydrohetaerolite, chalcopha- 
nite, crednerite, woodruffite, and wad. Another 
group of oxides appears to have been formed only by 
hypogene processes: manganosite, hausmannite, 
pyrochroite, bixbyite, galaxite, jacobsite, franklinite, 
pyrophanite, and ilmenite. A thirdgroup of oxides 
appear to have been formed by supergene processes 
in some places and by hypogene processes in other 
places: manganite, pyrolusite, ramsdellite, crypto- 
melane, psilomelane, hollandite, braunite, and 
coronadite. 

Another conclusion concerns a genetic relation 
between : 1) veins of Mn oxides in the SW., largely 
in Tertiary volcanic rocks, 2) bodies of oxides in 
travertine aprons near active hot springs, and 
inactive Pleistocene springs, and 3) stratified 


ides, largely in late Tertiary sedimentary rocks 
the SW. From the features of these 3 groups of 
osits of oxides and their geologic and geographic 
tribution, it appears that hot water from great 
th rose on fractures in areas of volcanic activity, 
osited oxides in the fractures, appeared at the 
face as hot springs, deposited oxides in the 
prons near the springs and continuing to local 
basins, deposited Mn oxides with local debris as 
ersistent beds in sediments, partly or wholly of 
volcanic origin. -- Auth. 


_ 2-444, Hartman, James A. THE TITANIUM 

MINERALOGY OF CERTAIN BAUXITES AND THEIR 
PARENT MATERIALS: Econ. Geology, v. 54, no. 8, 
p. 1380-1405, 5 illus., 10 tables, Dec. 1959, 43 refs. 


- The Ti mineralogy of bauxites, associated clays, 
end parent rocks from Arkansas, France, Jamaica, 
mereeon, Ireland, and Surinam has been investigated. 
_ The most abundant titanium oxide in the parent rocks 


_ anatase, and titaniferous hematite are also present. 

_ These same minerals plus titaniferous magnetite and 

_ menaccanite occur in the clays and bauxites but in 

~ different relative percentages. Leucoxene, an 

_ alteration product of ilmenite, is a major constituent 

--of the +325. mesh heavy mineral fractions of bauxites 

_ and associated clays. X-ray studies show that leu- 
‘coxene in these materials consists of rutile and 

_ anatase. The alteration of primary ilmenite to 


is ilmenite. Very small amounts of leucoxene, rutile, 


secondary oxides follows 3 different routes. Ingener- 


al, the nature of the parent rock appears to exert 

i little if any influence on the formation of the TiO? 

_ polymorphs from ilmenite or on the alteration prod- 

ucts of ilmenite, although the modes of alteration 

_ are more varied in Arkansas bauxite than in bauxite 

- from the other localities. The bulk of the TiO? in 

_ bauxites and associated clays is in the -325 mesh 
fraction. This finely divided TiO? comes in part 
from the Ti released during the alteration of sphene 
and other Ti-bearing silicates of the parent rocks and 
in part from the alteration of ilmenite. -- Auth. 


2-445. Boyle, R.W. THE GEOCHEMISTRY, 
ORIGIN, AND ROLE OF CARBON DIOXIDE, WATER, 
SULFUR, AND BORON IN THE YELLOWKNIFE 
GOLD DEPOSITS NORTHWEST TERRITORIES, 
CANADA: Econ. Geology, v. 54, no. 8, p. 1506- 
1524, 2 maps, diag., chart, 4 graphs, 4 tables, Dec. 
1959, 20 refs. 


The Au deposits of the Yellowknife district occur 
in 2 distinct geological settings. The principal eco- 
nomic deposits occur in quartz-carbonate lenses in 
extensive chlorite schist zones (shear zones) Cutting 
greenstone (amphibolite) rocks. The other deposits, 
of less economic importance, occur in quartz lenses 
in metasedimentary rocks. 

The deposits in the greenstones represent concen- 
trations of silica, carbon dioxide, water, S, As, Sb, 
Au, and other metallic elements. Those in the sedi- 
ments represent concentrations of silica, S, B, Au, 
and other metallic elements. 

For the deposits in the greenstones chemical 
evidence is presented to show that, under the influ - 
ence of a strong thermal gradient, some of the carbon 
dioxide, water, S, Au, Ag, and other metallic ele- 
ments in the original volcanic rocks was mobilized 
and migrated into the extensive shear zone systems. 
In the shear zones the chemical equilibrium was 
severely displaced, water and carbon dioxide reacted 
with the amphibolite rock producing extensive widths 
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of chlorite and chlorite-carbonate schist, and Silica, 
S, Au, and numerous other elements present in the 
rock were mobilized. These mobilized constituents, 
together with those added by diffusion from the 
country rocks, migrated into dilatant zones, prin- 
cipally at shear zone junctions and flexures. Inthese 
sites they were precipitated as quartz, carbonates, 
sulfides, and Au. 

A similar process has operated to form the Au- 
quartz lenses in the metasediments. In these rocks 
silica, B, S, and various metallic elements were 
mobilized during the metamorphism of the sediments, 
and these migrated into and were precipitated in 
dilatant zones in faults, fractures, and drag folds 
in the rocks. -- Auth, j 


2-446. Campbell, Finley A. THE GEOLOGY OF 
TORBRIT SILVER MINE: Econ. Geology, v. 54, no. 
8, p. 1461-1495, 3 illus., 2 maps, 2 secs., 4 diags., 
3 graphs, 8 tables, Dec. 1959, 42 refs. 


Torbrit Mine, which in 1956 was the third largest 
Ag producer in Canada, is located along the upper 
portion of the Kitsault River in the Portland Canal 
area of British Columbia. In the upper Kitsault 
River area the Hazelton group of rocks of Jurassic(?) 
age consists of 4formations: Lower Sedimentary, 
Lower Volcanic, Upper Sedimentary, and Upper Vol- 
canic. The rocks form a syncline that plunges at 30° 
NW. The Hazelton group was intruded by feldspar 
porphyry in the late Cretaceous(?), and the entire 
assemblage was cut by andesite dikes in Tertiary(?) 
time. 

The Torbrit ore body occurs in the Lower Volcan- 
ic formation. It is a pod-shaped body plunging 30° 
NW. and lies on the NE. end of a vein sheet that 
strikes N.50° E. and dips 45° NW. and occupies a 
tension fracture; the ore body was formed in a horse- 
tail-type shear zone. The gangue minerals are 
quartz and barite with jasper, calcite, and siderite. 
The main economic minerals are galena, tetrahedrite, 
pyrargyrite, argentite, and Ag, with variable quan- 
tities of pyrite, chalcopyrite, sphalerite, magnetite, 
and hematite. 

By X-ray fluorescence methods the Sr content of 
11 barite samples from crustiform layers of Torbrit 
ore was found to vary from 0.52 to 1.05%. The dis- 
tribution of Sr between solution and barite crystals 
for 83° C. is such that the Sr/Ba ratio is much 
higher in the crystallizing solution than in the result- 
ing crystals. The variation in the Sr content of the 
barite in this case is thought to be due to variation 
of the Sr/Ba ratio in the solution, rather than to 
temperature variations during formation. 

Five sphalerite samples were analyzed for FeS, 
CdS, and MnS by X-ray fluorescence. The averages 
in weight percent were 0.72 + 0.2 Cds, 0.19 +0.1 
MnS, 2.0 + 0.2 FeS. 

A temperature of 270° C. was determined for the 
sphalerite by plotting the FeS content of the sphalerite 
on a portion of the system ZnS-FeS-S, and by em- 
ploying the argentite Ag assemblage as a S barome- 
ter. This is based on the qualified assumption that 
sphalerite, pyrite, argentite, and Ag were formed 
under equilibrium conditions. Even with the above 
assumption, the uncertainties of the data indicate the 
temperature of sphalerite formation could range 
between 230° and 310° C. The deposit formed at 
about 300 atmospheres hydrostatic pressure, and 
therefore a small additional correction is necessary. 

The ore body was formed in late Cretaceous to 
early Tertiary, from solutions genetically related 
to the last phase of the Coast Range intrusion in the 
area.~- Auth. 
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2-447. Stoiber, Richard E., and Edward S. David- 
son. AMYGDULE MINERAL ZONING IN THE POR- 
TAGE LAKE LAVA SERIES, MICHIGAN COPPER 
DISTRICT, PART II: Econ Geology, v. 54, no. 8, 
p. 1444-1460, diag., 4 tables, Dec. 1959, 56 refs. 


Abstract for Pts. 1 and 2 was listed as GeoSci- 
ence Abstracts 1-2890. 


2-448. Heinrich, E. Wm. MINERALOGY AND 
GEOLOGY OF RADIOACTIVE RAW MATERIALS: 
654 p., illus., maps, secs., diags., tables, New York, 
McGraw-Hill Book Co., 1958, approx. 1300 refs. 


The book is divided into 2 parts: Pt. 1, Miner- 
alogy, and Pt. 2, Geology. Pt. 1 contains 2 chapters, 
one describing radioactive minerals in general, ex- 
amining such subtopics as their composition, struc- 
tural characteristics, physical properties, their 
effects upon adjacent minerals, and their classifica- 
tion. Chap. 2 presents detailed descriptions of 
radioactive minerals. They are broken down into 
the following groups: 1) U and Th minerals, 2) min- 
erals with minor U, Th, or Ra, and 3) minerals 
with radioactive impurities. Each of the species is 
described under composition, structure and form, 
occurrences, and identification, and, in addition, 
tables for the radioactive species are presented in 
which data on form, color, streak, luster, fluores- 
cence, pleochroism, refraction indices, optical 
orientation, cleavage, hardness, and specific gravity 
are listed. A total of 118 species is described. 

In Pt. 2 the geology of radioactive mineral deposits 
is treated. A general section on their classification, 
geochemistry, and occurrences in provinces and 
epochs is followed by one on the occurrence of 
syngenetic concentrations of U and Th in igneous 
rocks. Then follow 6 chapters on the following 
groups of deposits: 1) Radioactive pegmatite depos - 
its. This includes not only granitic but syenitic and 
nepheline-syenitic type pegmatites, the calcite- 
fluorite-apatite vein dikes of the Bancroft area, and 
migmatitic deposits. 2) Carbonatites and related 
deposits. 3) Pyrometasomatic and other high-inten- 
sity hydrothermal deposits. Into this category the 
Blind River, Ontario, brannerite deposits have been 
placed. 4) Mesothermal deposits, including the 
Witwatersrand Au-U deposits of South Africa. 5) 
Epithermal deposits. 6) Epigenetic stratiform depos- 
its in sedimentary rocks; that is,the so-called Colo- 
rado Plateau type of deposit. 

The next 3 chapters deal with syngenetic sedimen- 
tary deposits, namely the uraniferous phosphorites, 
the uraniferous marine black shales, and radioactive 
placer deposits. Chap. 14 discusses radioactive 
hydrocarbons, both fluid and solid, and Chap. 15 
is concerned with deposits formed by weathering 
and ground-water action (supergene deposits). The 
book concludes with a bibliography and 3 indexes, 
one of the mineral species, a second of localities, 
and a third on subjects.-- Auth, 


2-449, Petersen, RichardG. DETRITAL-AP- 
PEARING URANINITE GRAINS IN THE SHINARUMP 
MEMBER OF THE CHINLE FORMATION IN NORTH- 
ERN ARIZONA: Econ. Geology, v. 55, no. 1, p. 
138-149, 6 illus., map, sec., table, Jan.-Feb. 1960, 
10 refs. 


A sample of U-bearing conglomerate from the 
Shinarump member of the Chinle formation [Trias- 
sic] in northern Arizona was disaggregated in an 
ultrasonic separator. The sample, weighing 187 g., 
contained about 60 grains of uraninite (from 0.1 to 
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1 mm. diameter) which have the sphericity and polish | 
suggestive of detrital grains. | 

The detrital-appearing grains are associated with | 
abundant interstitial uraninite, sphalerite, and 
pyrite, which presents conflicting evidence as to the | 
origin of the U deposit. | 

No definite conclusions are presented for the | 
occurrence of these grains. However, the evidence _ 
strongly suggests that they are probably not detrital | 
in origin, but are uraninite replacements of detrital 
grains; the original mineral may have been quartz. -~ 
Auth. | 


2-450. Wilmarth, Verl R. GEOLOGY OF THE 
GARO URANIUM-VANADIUM-COPPER DEPOSITS, 
PARK COUNTY, COLORADO: U.S. Geol. Survey, 
Bull. 1087-A, p. 1-21, illus. (in pocket), 4 maps, 
(2 in pocket), secs.(in pocket), diag. (in pocket), 2 
tables, 1959, 5 refs. 


The Garo deposit,near Garo in the W.-central part 
of Park County, Colorado, was mined for Ra in 1919 
and for U, V, and Cu in 1951 and 1952. 

The ore minerals that constitute the deposit are 
in 3 complexly faulted sandstone beds of the Maroon 
formation of Pennsylvanian and Permian age, on the 
NE. flank of the NW.-trending Garo anticline. Most 
of the ore that has been mined came from the young- 
est sandstone bed (bed 1), but some ore has been 
produced from the oldest sandstone bed (bed 3). The 
ore bodies are small and lenticular and apparently 
are confined to the more permeable parts of the 
sandstone beds adjacent to minor subsidiary faults. 
Sedimentary structures may have aided in localizing 
the ore bodies. 

Channel samples from the ore bodies in bed 1 
contain as much as 0.48% U and 1.37% V2Os, where- 
as samples from sandstone bed 3 contain as much as 
0.062% U and 0.49% V20O5. Cu has been produced 
from sandstone bed 1. 

Within the ore bodies the ore minerals - tyuya- 
munite, metatyuyamunite, volborthite, carnotite, 
covellite, chalcocite, azurite, and malachite - occur 
in fissure veins and as disseminated grains between 
the detrital grains in the sandstone. The dominant 
gangue minerals are calcite, hematite, and chalced- 
ony. The original minerals - chalcocite, covellite, 
pyrite, and possibly uraninite and montroseite - have 
been oxidized, and only small remnants of the pri- 
mary sulfide minerals were observed in the ore. 
Oxidation of the primary U and V minerals resulted 
in the formation of tyuyamunite, metatyuyamunite, 
volborthite, and carnotite and small quantities of 
uranophane and calciovolborthite. 

The intersection of faults which cut the rocks of 
the Maroon formation should be used as a guide in 
prospecting for U in the vicinity of Garo.-- Auth. 


2-451. Garrels, Robert M., and Esper S. Larsen, 
3d, comps. GEOCHEMISTRY AND MINERALOGY 
OF THE COLORADO PLATEAU URANIUM ORES: 
U.S. Geol. Survey, Prof. Paper 320, 236 p., illus., 
maps, diags., graphs, tables, 1959, refs. 


A group of 21 papers summarizing the results of 
field and laboratory studies concerned with the nature 
of the ores and the alteration processes affecting 
them. The 30 contributing scientists include 
specialists in structural geology, sedimentation, 
sedimentary petrology, ground-water geology, 
mineralogy, nuclear geology, crystal chemistry, 
structural crystallography, physical chemistry, and 
analytical chemistry, Writers of this volume have 


1€ to some important conclusions concerning the 
iteau ores: 1) the carnotite and similar ores that 
e€ yielded the great bulk of the production up to 
are the weathering products of a different sort 
primary ore; 2) the primary ores are a lower va- 
nce assemblage, the predominant type consisting 
V clay minerals together with uraninite, coffinite, 
d montroseite present in rocks containing organic 
_ remains, chiefly of wood. The geologic environment 
and the chemical course of weathering are now well 
_ understood in general outline, although much detail 
is lacking. 
_ The data and conclusions presented should prove 
_ helpful in future exploration for U on the plateau, 
_ particularly in exploration at greater depth and in 
primary ores. In addition, many of the data have 
2 direct application to other types of U deposits than 
_ those represented on the Colorado Plateau. The 
_ general patterns of the oxidation of U (and of V) are 
_ sufficiently determined so that they apply to any 
- natural environment, although the details of struc- 
* ture and chemistry may vary widely. Perhaps the 
greatest value, in the long run, isthe establishment 
_ of the nature and environment of the primary ores. 
Knowing their habitat and their nature, we can 
* speculate upon their origin: the source of the U and 
_ associated elements, the nature and course of the 
- fluids that carried them, and the environmental 
_ changes that caused their precipitation.--From fore- 
word by E. Ingerson and C. A. Anderson. 
The parts that follow are summary reports of 
more extensive studies, many of which are still in 
_ progress. The first 5 parts present topical data 
of general application to the Colorado Plateau 
. deposits; Pts. 6 through 15 cover the results of 
- theoretical, experimental, or empirical studies 
relating to the chemical and physical nature of the 
ores and their oxidation; in Pts. 16 through 19 are 
described the geological relationships between oxi- 
dized and unoxidized ore in several ore deposits on 
the plateau; Pt. 20 concerns the broad geochemical 
relationships of V and U throughout the world. The 
final part summarizes conclusions and particularly 
_ emphasizes the salient problems requiring further 
_ study. 
Pt. 1 contains no new or original data; itpresents 


+) 


a background for the work reported on anda brief sum- 


mary of the geology of the Colorado Plateau to serve 
as a setting for the parts that follow. No authorship 
is given for Pt. 21, ‘The known and the unknown,” 
which represents the conclusions of a large number 
of collaborators, a good many of whom are not 
‘authors of parts of this paper.--From introd. 

The 21 parts follow, each separately abstracted, 
in the order in which they appear in the volume. 


2-452, Weeks, Alice D., and Robert M. Garrels. 
GEOLOGIC SETTING OF THE COLORADO PLATEAU 
ORES (In: Garrels, Robert M., and Esper S. Larsen, 
3d, comps. Geochemistry and Mineralogy of the 
Colorado Plateau Uranium Ores: U.S. Geol. Survey, 
Prof. Paper 320, p. 3-11, map, table, 1959) 46 refs. 


The U region occupies most of the Canyon Lands 
and a part of the Navajo and Datil sections of the 
Colorado Plateaus province. Rocks of the plateau are 
predominantly sedimentary, ranging in age from 
Precambrian to Tertiary. Those of Mesozoic age are 
the chief host rocks of the U and V deposits. These 
rocks are exposed over large areas on the flanks of 
the uplifts and on the structural platforms and in — 
some of the basins between the uplifts. Precambrian 
intrusive rocks are exposed in the Uncompahgre up- 
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lift, in the Black Canyon of the Gunnison River, and 
along the Grand Canyon of the Colorado River. In 
the central part of the plateau are many small areas 
of younger intrusives. Extensive Tertiary and 
Quaternary lava flows occur chiefly in areas outside 
the principal U-producing districts. Chief structural 
features of the U-producing area are the Uncompahgre 
plateau, and the broad upwarps known as the San 
Rafael swell, Circle Cliffs, Monument, Defiance, 

and Zuni uplifts, each bordered by a sharp monocline. 
Stocks and laccolithic intrusions dome the sediments 
around them. 

U deposits have been recognized in nearly all the 
sedimentary formations from Pennsylvanian to Terti- 
ary age, but major U and V production has come from 
Triassic strata, especially the Shinarump member 
and other beds in the lower part of the Chinle forma- 
tion, and from Jurassic rocks, particularly the 
Entrada sandstone, Todilto limestone, and Morrison 
formation. Just N. of the Colorado Plateau, deposits 
have been recently found in the Browns Park forma- 
tion of late Tertiary age. The relative abundance of 
U, V, and Cu in the ores varies both geographically 
and stratigraphically. Distribution of these metals 
in the various formations is summarized, and 
characteristics of the ore are described. The ores 
were probably deposited not earlier than Late Creta- 
ceous or early Tertiary. Oxidation of ores above 
the zone of saturation has taken place during Quater- 
nary time. Conditions at the time of ore deposition 
are reviewed, together with the history and statement 
of the oxidation problem.--A.C. Sangree. 


2-453. Cadigan, Robert A. CHARACTERISTICS 
OF THE HOST ROCK (In: Garrels, Robert M., and 
Esper S. Larsen, 3d, comps. Geochemistry and 
Mineralogy of the Colorado Plateau Uranium Ores: 
U.S. Geol. Survey, Prof. Paper 320, p. 13-24, map, 
table, 1959) 14 refs. 


U deposits in the sedimentary rocks of the Colora- 
do Plateau are distributed throughout most of the 
lithologic units which make up the regional strati- 
graphic column. The Morrison formation of Jurassic 
age and the Shinarump member and sandstones in the 
lower part of the Chinle formation of Triassic age 
yield at least 90% of current U ore production. The 
Todilto and Entrada sandstone of Jurassic age to- 
gether yield about 5% of current production. 

The host rocks of the Morrison and Chinle forma- 
tions are noted for ledge-forming lenticular fine- to 
coarse-grained, cross-stratified sandstone bodies 
which occupy trough-shaped erosional features known 
as channels. Associated with the channel sandstones, 
particularly in the lower parts, are green clay strata 
and pellets; petrified, carbonized, and coalified plant 
material; bone; and pebbles derived from metamor - 
phic, igneous, and sedimentary rocks. Interbedded 
with the sandstones are red, green or variegated 
siltstone and claystone strata. 

The sandstones vary regionally in composition and 
can usually be classified as arkose, sedimentary 
tuff, or orthoquartzite, depending on the location. 
The clay minerals of the sandstones as well as those 
of the siltstones and claystones belong to the hydro- 
mica, montmorillonite, and kaolinite groups. The 
kaolinitic clays are mostly of detrital origin. The 
montmorillonite and hydromica clays were mostly 
derived from volcanic ash. 

The Todilto limestone is a 10- to 30-ft. -thick 
moderately pure limestone unit, extending throughout 
the southeastern part of the Colorado Plateau. The 
Entrada sandstone, typically a 50- to 300-ft. -thick 


GEOSCIENCE ABSTRACTS 


massive partly cross-stratified, fine-grained sand- 
stone varies regionally in composition, but in western 
Colorado it is an orthoquartzite or a feldspathic 
orthoquartzite. 

Generally, ore deposition in the Morrison forma- 
tion, Shinarump member, and sandstones of the 
lower part of the Chinle formation appears to be 
influenced locally by the sedimentary structures, 
plant material, bone, clay, and certain textural 
zones in certain parts of the sandstone strata. Ore 
deposition appears to be favored regionally in the 
Salt Wash member of the Morrison formation by 
certain lithofacies characteristics. 

Ore deposition in the Entrada sandstone appears 
to be related to the Dolores-Entrada and Entrada- 
Pony Express contacts. Ore deposition in the 
Todilto shows a relationship to joints and fractures. 
-- Auth. 


2-454. Shoemaker, Eugene M., Alfred T, Miesch, 
William L. Newman, and Leonard B. Riley. ELE- 
MENTAL COMPOSITION OF THE SANDSTONE- 
TYPE DEPOSITS (In: Garrels, Robert M., and 

Esper S. Larsen, 3d, comps. Geochemistry and 
Mineralogy of the Colorado Plateau Uranium Ores: 
U.S. Geol. Survey, Prof. Paper 320, p. 25-54, map, 
chart, 5 graphs, 6 tables, 1959) 47 refs. 


The chemical composition of sandstone-type U 
ores and unmineralized sandstones from the Colora- 
do Plateau has been determined chiefly by spectro- 
graphic analysis. More than 400 samples of ore and 
nearly 300 samples of unmineralized sandstone were 
analysed for about 60 elements by a rapid semi- 
quantitative technique, and more restricted suites 
of samples were analysed for 5 elements by chemical 
techniques. The spectrographic and chemical anal- 
yses were treated by conventional mathematical 
methods for grouped data. 

The average chemical composition of sandstones 
from the principal host rocks of Colorado Plateau 
U deposits - the Shinarump and Moss Back members 
of the Chinle formation, both of Late Triassic age, 
and the Salt Wash member of the Morrison formation, 
of Late Jurassic-age - differ only moderately from 
the average composition of sandstones from most 
of the formations of Paleozoic and Mesozoic age on 
the Colorado Plateau. Average sandstones of the 
Shinarump and Moss Back members appear to contain 
significantly more Al, Fe, Ti, Zr, V, Cr, Cu, and 
probably more Co and Ni than average Colorado 
Plateau sandstones and less Mg, Ca, Ba, and prob- 
ably less K. Average sandstones of the Salt Wash 
contain significantly more Ca, Mn, and Cu than 
average Colorado Plateau sandstones and significantly 
less Fe and probably less K, B, Co, Ni, and Y. 

A sandstone-type U deposit may be considered 
as composed of 2 fundamental parts: an indig- 
enous part, and a foreign part which was added 
to the indigenous part to form the deposit. The 
indigenous part comprises all elements that would 
have occupied the space of the U deposit had U 
mineralization never occurred; these elemental com- 
ponents are called intrinsic. The foreign part 
comprises all elements that were added to the indig- 
enous part bythe processes of mineralization; these 
elemental components are called extrinsic. Almost 
all elements in sandstone-type U deposits are prob- 
ably partly intrinsic and partly extrinsic, but each 
element may be classified according to the dominant 
role it plays in a majority of the deposits, 

Elements detected by the analyses used in this 
study that are interpreted as dominantly intrinsic 
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in the U deposits of both Upper Triassic rocks and 


| 


the Morrison formation include Si, Al, Fe, Mg, Ca, 
Na, K, Ti, Zr, Ba, Sr; Mn, Be, B, Sc, Gr, Zn, Ga, 


Ag, La, and Sb. Dominantly extrinsic elements in _ 


the deposits of both the Morrison formation and the 
Upper Triassic rocks include U, V, Co, Ni, Gu, 
As, Mo, and Pb. Two elements, Se, and Y, are 
interpreted as dominantly extrinsic in the deposits 
of the Morrison formation, but dominantly intrinsic 
in the deposits of the Upper Triassic rocks. Other 
elements - not determined in the analyses used in 
this study, but known from other work - which may 
be extrinsic components of some of the sandstone- 
type U ores on the Colorado Plateau include S, P, Yb, 
Sn, (€d; Te, and Fi.——Auth. 


2-455. Phoenix, David A. OCCURRENCE AND 
CHEMICAL CHARACTER OF GROUND WATER IN 
THE MORRISON FORMATION (In: Garrels, Robert 
M., and Esper S. Larsen, 3d, comps. Geochemistry 
and Mineralogy of the Colorado Plateau Uranium 
Ores: U.S. Geol. Survey, Prof. Paper 320, p. 55- 
64, map, 2 graphs, 2 tables, 1959) 3 refs. 


Ground water in the Morrison formation of Late 
Jurassic age is in juxtaposition with deposits of U-V 
ore minerals. This water is under water-table 
conditions in most of the region, but locally it is 
confined by impermeable clay strata. It is mostly 
derived from the infiltration of precipitation and 
surface runoff. Some water is contained in pore 
spaces in sandstone but most is in joints. Movement 
of this water is, at first, downward from the land 
surface, but bedding planes, mudstone seams, and 
other places where the rocks have a low permeability 
act as barriers and divert its path usually toward 
the direction of regional dip. Under water-table 
conditions the permeable sediments are usually 
saturated for a few inches to a few feet above each 
extensive barrier; under artesian conditions the ore- 
bearing sandstone is entirely saturated. The amount 
of water contained in the rocks is not great, and its 
movement is slow. Evaporation from the land sur- 
face and transpiration by plants is sufficiently high _ 
to dispose of most of the discharge, but discharge is 
great enough to form springs and seeps locally. 

Samples of ground water from the Salt Wash and 
Brushy Basin members of the Morrison formation 
have been analyzed to determine their chemical 
character and metal content. The ground water in 
the Salt Wash member is largely a bicarbonate 
solution with variable amounts of Ca and Mg ions; 
the ground water in the Brushy Basin member is 
either a sulfate or bicarbonate solution with Na. The 
ground water from the Salt Wash and Brushy Basin 
members is generally weakly alkaline. In most 
samples U, V, Cu, Pb, and Se are present in amounts 
less than 1 p. p.m. (part per million). 

It is concluded that if ground water was respon- 
sible for introduction of the U and V metals into 
the Salt Wash and if it was comparable to present 
ground water, it contained very small concentrations 
of the metal ions.-- Auth. 


2-456. Weeks, Alice D., Robert G. Coleman, and 
Mary E. Thompson. SUMMARY OF THE ORE 
MINERALOGY (In: Garrels, Robert M., and Esper 
S. Larsen, 3d, comps. Geochemistry and Mineral- 
ogy of the Colorado Plateau Uranium Ores: U.S. 
Geol. Survey, Prof. Paper 320, p. 65-79, 8 illus., 
5 tables, 1959) 58 refs. 


In the Colorado Plateau, U has been produced 
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~ Uto form rauvite. 


_ Chiefly from very shallow mines in carnotite ores 


as penetrated black unoxidized ores in water- 
aturated rocks, and extensive exploration has dis- 
vered many deposits of low vanadiferous to non- 
_vanadiferous ores. The U ores include a wide range 
from highly vanadiferous to nonvanadiferous and 


-a small amount of Fe and traces of Pb, Zn, Mo, Co, 
_Ni, Ag, Mn, and other metals. 

__- Recent investigation indicates that the carnotite 
_ ores have been derived by progressive oxidation of 
primary (unoxidized) black ores that contain low- 
valent U and V oxides and silicates. 
_-uraninite and coffinite are associated with coalified 
wood or other carbonaceous material. 
_ als, chiefly montroseite, roscoelite, and other V 


_ Silicates, occur in the interstices of the sandstone 


and in siltstone and clay pellets as well as associated 
with fossil wood. Calcite, dolomite, barite, and 
minor amounts of sulfides, arsenides, and selenides 
occur in the unoxidized ore. 

_ Partly oxidized vanadiferous ore is blue black, 


‘purplish brown, or greenish black in contrast to the 


V combines with 
The excess V is present in 


‘black or dark-gray unoxidized ore. 


_ corvusite, fernandinite, melanovanadite, and many 


- 


- 


other quadrivalent and quinquevalent V minerals as 
well as in V silicates. Pyrite and part or all of the 
calcite are replaced by Fe oxides and gypsum. 

In oxidized vanadiferous U ores the U is fixed in 
the relatively insoluble minerals carnotite and 
tyuyamunite, and the excess V commonly combines 
with one or more of the following: Ca, Na, K, Mg, 
Al, Fe, Cu, Mn, Sr, Ba, or rarely it forms the 
hydrated pentoxide. The relatively stable V silicates 
are little affected by oxidation. 

The unoxidized nonvanadiferous ores contain 
uraninite and coffinite in close association with coal- 
ified wood and Fe and Cu sulfides, and traces of 
many other sulfides, arsenides, and selenides. The 
oxidized nonvanadiferous ores differ from the 
vanadiferous ores because, in the absence of V to 
form a uranyl vanadate complex, a great variety of 
secondary yellow and greenish-yellow uranyl miner- 


5 als are formed. The uranyl sulfates and carbonates 


are more common than the oxides, phosphates, 
arsenates, and silicates. Because the sulfates and 
carbonates are much less stable than carnotite, the 
oxidized nonvanadiferous ores occur only as halos 
around cores of unoxidized ore and do not form large 
oxidized deposits close to the surface of the ground 
as do carnotite ores. 

Oxidation has taken place since the lowering of 
the water table in the present erosion cycle. Because 
of local structures and the highly lenticular charac- 
ter of the fluviatile host rocks, perched water tables 
and water-saturated lenses of sandstone are common 
high above the regional water table. Unoxidized ore 
has been preserved in these water-saturated rocks, 
and the boundary between oxidized and unoxidized 
ore is very irregular. --Auth. 


2-457. Garrels, Robert M., and C.L. Christ. 
BEHAVIOR OF URANIUM MINERALS DURING OXI- 
DATION (In: Garrels, Robert M., and Esper S. 
Larsen, 3d, comps. Geochemistry and Mineralogy 
of the Colorado Plateau Uranium Ores: U.S. Geol. 
Survey, Prof. Paper 320, p. 81-89,6 diags., chart, 
1959) 19 refs. 


U occurs as U(VI) and U(IV) in minerals of the 
Colorado Plateau ores. The number of species 


The U minerals 


The V miner- 


idized vanadiferous U ores). Recent deeper mining 


om as much as 1% to a trace of Cu, and they contain 
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containing U(VI) is large, but only 2 U(IV) minerals 
are known from the plateau: uraninite, an oxide, and 
coffinite, a hydroxy-silicate. These oxidize to yield 
U(VI) before reacting significantly with other mineral 
constituents. Crystal-structure analysis has shown 
that U(VI) invariably occurs as uranyl ion, UOT 0 
Uranyl ion may from complex carbonate or sulfate 
ions with resulting soluble compounds, but only in 
the absence of pentavalent V, As, or P. Inthe pres- 
ence of these elements in the +5 valence state, the 
uranyl ion is fixed in insoluble layer compounds 
formed by union of uranyl ion with orthovanadate, 
orthophosphate, or orthoarsenate. Under favorable 
conditions UO t2 may react to form the relatively 
insoluble rutherfordine, UO2CO3, or hydrated 
uranyl hydroxides. These are rarely found on the 
Colorado Plateau as opposed to their excellent devel- 
opment in other areas, a condition which is apparent- 
ly related to the semiarid climate and low water table 
of the plateau. U may also be fixed as uranyl silicate, 
but little is known about minerals of this kind. In 
the present study, emphasis has been placed on a 
detailing of the chemical and crystal-structure 
changes which occur in the oxidation paragenetic 
sequence. ~- Auth. 


2-458. Evans, Howard T., Jr. THE CRYSTAL 
CHEMISTRY AND MINERALOGY OF VANADIUM 

(In: Garrels, Robert M., and Esper S. Larsen, 3d, 
comps. Geochemistry and Mineralogy of the Colora- 
do Plateau Uranium Ores: U.S. Geol. Survey, Prof. 
Paper 320, p. 91-102, 12 diags., 1959) 26 refs. 


Many recent crystal structure investigations on 
V oxides and compounds are reviewed in terms of 
the over-all chemistry and mineralogy of the element. 
The structure studies are compared with the oxidation 
potential-pH phase diagram which is constructedfrom 
the best available thermodynamic data for the ele- 
ment. From these correlative studies, an alteration 
sequence is derived for the weathering process of 
the V ores ofthe Colorado Plateau. Accordingly, 
montroseite [VO(OH)] is treated as the primary V 
mineral. During weathering, montroseite is con- 
verted to various insoluble tetravalent and pentavalent 
oxide minerals, including paramontroseite and 
“corvusite."' Final oxidation of "corvusite" yields 
soluble polyvanadate complexes from which crystal- 
lize pascoite, hummerite, hewettite, and other 
pentavalent vanadate minerals. Under more alkaline 
environments, duttonite [VO(OH)2] is formed, from 
which may be derived simplotite, melanovanadite, 
and rossite. If U is present these are converted to 
rauvite, tyuyamunite, and carnotite. Generally 
speaking, in its lower valence states V is similar to 
Mn in behavior, but in the higher states of oxidation 
it resembles P (in strongly alkaline media) and Mo 
and W (in acid media), -- Auth. 


2-459, Marvin, Richard,and George B. Magin, Jr. 
SYNTHESIS OF CALCIUM VANADATE MINERALS 
AND RELATED COMPOUNDS (In: Garrels, Robert 
M., and Esper S. Larsen, 3d. comps. Geochemistry 
and Mineralogy of the Colorado Plateau Uranium 
Ores: U.S. Geol. Survey, Prof. Paper 320, p. 103- 
111, 3 diags., table, 1959) 6 refs. 


Synthesis of natural vanadates shows that most of 
them are stable in an acid environment. Phase 
studies of a portion of the system CaO-V2 05-H20 
indicate that Ca vanadates are an indicator of envi- 
ronmental pH conditions. Some minerals such as 
pascoite indicate rapid evaporation of vanadate solu- 


GEOSCIENCE 


tions; other minerals such as hewettite show that 
slow evaportion took place. Cursory examination 
of systems K20-U02(NO3)2-V205 and CaO-UO2 
(NO3)2-V205, both in aqueous solution, has yielded 
information on the relationships among carnotite, 
tyuyamunite, and rauvite.-- Auth. f 


2-460. Keller, Walter D. CLAY MINERALS IN 
THE MUDSTONES OF THE ORE-BEARING FORMA- 
TION (In: Garrels, Robert M., and Esper S. Larsen, 
3d, comps. Geochemistry and Mineralogy of the 
Colorado Plateau Uranium Ores: U.S. Geol.Survey, 
Prof. Paper 320, p. 113-119, 7 diffractograms, 5 
tables, 1959) 5 refs. 


Mudstone samples were collected from U-V ore- 
bearing sedimentary formations on the Colorado 
Plateau to determine if differences could be detected 
in the gross clay mineralogy between red- and green- 
colored mudstones which are otherwise stratigraph- 
ically equivalent, between ore-bearing and barren 
mudstone, and within other relationships referred 
to in the conclusions below. Clay mineral identi- 
fications, which were made by the use of X-ray power 
diffraction patterns, differential thermal analyses, 
and petrographic examinations, lead to the following 
conclusions concerning the gross clay mineralogy of 
the mudstones. 

Red and green (also purple and white) counter- 
parts of mudstone do not show a significant difference 
in gross clay mineralogy in the Rico formation of 
Pennsylvanian and Permian(?) age, the Cutler forma- 
tion of Permian age, the Moenkopi, and Chinle forma- 
tion of Triassic age, and the Salt Wash and Brushy 
Basin members of the Morrison formation of Jurassic 
age. Clay minerals within all the common clay 
mineral groups may be constituents of red and green 
mudstone without regard to color. No difference was 
detected in the gross clay mineralogy of red-green 
counterparts whether the green color was developed 
along mineralized fault planes which transected the 
red beds long after lithification or in isolated spots 
within thick, relatively impermeable mudstones 
whose color change may have occurred during dia- 
genesis. 

Mudstones may be ore bearing or barren without 
necessary difference in their clay mineral compo- 
ments. 

Alunitization of red mudstone of the Moenkopi 
formation at the Oyler mine in Capital Reef National 
Monument was preceded by bleaching of the red 
ferric oxide pigment, mobilization of the Fe as 
sulfate, and the formation of jarosite, removal of 
calcite, and formation of some gypsum. 

It is difficult to find unequivocal evidence of 
effects on the rocks from the solutions which carried 
U-V ore minerals apart from the ore minerals them- 
selves. -- Auth. 


2-461. Foster, Margaret D. CHEMICAL STUDY 
OF THE MINERALIZED CLAYS (In: Garrels, Robert 
M., and Esper S. Larsen, 3d, comps. Geochemistry 
and Mineralogy of the Colorado Plateau Uranium 
Ores: U.S. Geol. Survey, Prof. Paper 320, p. 121- 
132, 2 diags., 7 tables, 1959) 6 refs. 


In the V-bearing sandstones on the Colorado 
Plateau, the principal V mineral is a clay, which 
coats and replaces sand grains and partly or com- 
pletely fills the pore spaces of the sandstone and 
imparts a dark color to it, the depth of color being 
deeper the greater the V content. 

Of the 8 samples used in studying the composition 
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relation to the unmineralized clays, 3 were ete 
ized clay pellets, 2 pairs were clay fractions from 
adjacent mineralized and unmineralized (dark and 
light) zones in sandstone, and 1 was an unmineralized 
clay fraction from a light-colored zone in sandstone. 
All were from the Salt Wash member of the Morrison 
formation [Jurassic]. 

Chemical analyses show that the samples are 
similar in composition except for V content, and that 
increase in V content is accompanied by decrease in 
alumina and silica content, the content of the other 
constituents remaining relatively constant through- 
out. In composition the samples are similar to 
hydrous micas, but X-ray diffraction studies show 
that they are mixtures principally of mica and inter- 
layered mica-montmorillonite, with usually a small 
amount of chlorite and quartz. V is present in all 
the phases making up the clays, except quartz, as 
is shown by differential solution studies. 

The samples differ in degree of oxidation. 
least oxidized sample some V is present in the 
trivalent state, and all the Fe is present as divalent 
Fe; in the most highly oxidized sample there is some 
free V2 05 and all the Fe is trivalent. In the other 
6 samples all V is present as V204, and Fe is 
present in different proportions as ferrous andferric. 

Structural formulas derived from the analyses 
show that 7 of the samples form a suite in which the 
sum of the octahedral positions occupied by Al and 
Vv+4and the sum of the positions occupied by Fe and 
Mg are remarkably constant. Increase in the number 
of positions occupied by V is accompanied by de- 
crease in Al positions, the number of positions oc- 
cupied:- by Fe and Mg remaining constant throughout. 
As substitution of V +4for Alt+9 decreases the negative 
charge on the octahedral layer, increase in V+ 
content and consequent decrease in octahedral charge 
is accompanied by increase in tetrahedral charge; 
the total charge and the K content remain fairly 
constant. 

The chemical and mineralogical similarity of the 
mineralized and unmineralized clays suggest that 
the unmineralized clays became mineralized simply. 
by the replacement of some of the octahedral alumi- 
num by quadrivalent V, with the necessary charge 
adjustments in the tetrahedral layer. However, 
other deposits are known where the V clay was de- 
posited by the mineralizing solutions. -- Auth. 


and character of the mineralized clays and their ; 
| 
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2-462. Hathaway, JohnC. MIXED-LAYERED 
STRUCTURES IN VANADIUM CLAYS (In: Garrels, 
Robert M., and Esper S. Larsen, 3d, comps. Geo- 
chemistry and Mineralogy of the Colorado Plateau 
Uranium Ores: U.S. Geol. Survey, Prof. Paper 
320, p. 133-138, 7 graphs, 1959) 5 refs. 


A group of claylike silicates containing V have 
been examined by X-ray diffraction methods to 
determine their mineralogic composition. There- 
sults indicate that mica and chlorite are the principal 
minerals. The micas resemble roscoelite but depart 
from it in 2 different ways, by interstratification 
with montmorillonitic layers and by variation in 
octahedral substitution. Some of the chlorites also 
exhibit mixed-layered expanding structures, but no 
interstratification of mica and chlorite layers has 
yet been noted. The chlorites show some variation 
in the temperature of decomposition, presumably 
because of differences in composition and degree of 
crystallinity. -- Auth. i 


2-463. Breger, Irving A., and Maurice Deul. 
ASSOCIATION OF URANIUM WITH CARBONACEOUS 


MATERIALS, WITH SPECIAL REFERENCE TO 
MPLE MOUNTAIN REGION (In: Garrels, Robert 


Mineralogy of the Colorado Plateau Uranium 


49, diag., 4 graphs, 13 tables, 1959) 18 refs. 


ied wood, crude oil, carbonaceous shale, and 
arbonaceous matter of unknown origin. Investiga- 
tions have shown that crude oil plays no role in the 
emplacement of U, although its ability to pick up 
‘small quantities of U while migrating through urani- 
€rous zones may make oils an aid to general pros- 
-pecting. Carbonaceous matter with no cellular 
‘structure occurs as impregnations in sandstones or 
-as pellets and has been chemically related to coal. 
_ Tar acid yields, infrared spectra, and differential 
_ thermal analyses, as well as ultimate analyses, all 
me indicate that these substances are derived fromcoal 
- or coal extracts. The reduction to U(IV) of U asso- 
, ciated with coalified wood may take place after 
_ absorption of the uranyl ion. Study of a terrestrial 
shale shows that the U is associated with carbona- 


_ sition. From these studies it is concluded that the 
- fundamental association of U with carbonaceous 

2 material on the Colorado Plateau is with coalified 
wood and allied chemical substances. -- Auth. 


- 2-464. Stern, Thomas W., and L.R. Stieff. 

- RADIUM-URANIUM EQUILIBRIUM AND RADIUM- 
URANIUM AGES OF SOME SECONDARY MINERALS 
(In: Garrels, Robert M., and Esper S. Larsen, 3d, 
- comps. 


Paper 320, p. 151-156, graph, 2 tables, 1959) 15 
refs. 


Ten samples of carnotite and metatyuyamunite ore 


that contain more than 0.1% Pb have been analyzed 
for U, Ra226, and Pb. Seven contain less than the 
equilibrium amount of Ra226 for the U present, and 
3 are in radioactive equilibrium within the limits of 
experimental error. 

~ 238 and Th230 is effectively established in 500,000 
years, therefore the 7 Ra-deficient minerals have 
been altered within that time span. The remaining 
3 samples have not lost Th by alteration within 
the last 500,000 years or Ra226 within the last 
15,000 years. An approximate Pb-U age can be 
determined from these Pb-bearing minerals if they 

_ have not been significantly leached of Pb or U. 

Carnotite and metatyuyamunite that have formed 

on joints and fractures are low in Pb (less than 


0.01%) and appear from field relations to be of recent 


origin. These coatings are local concentrations 
formed after the water table was lowered and the 
deposits were oxidized. If these minerals are not 
now in Ra-U equilibrium, did not contain Th230 and 
Ra226 at the time of their deposition, and have not 
been further altered by selective leaching or enrich- 
ment of Ra, Th230 , or U, their time of formation 
can be established. Ra-U ages determined on 5 
Colorado Plateau secondary minerals range from 
approximately 10,000 to 120,000 years. 

Radiocolloids, local concentrations of Ra and its 
daughter products, which persist for only about 
15,000 years, are present in some oxidized ores. ~-- 
Auth. 


2-465. 
SOME QUANTITATIVE ASPECTS OF THE OXIDA- 


, and Esper S. Larsen, 3d, comps. Geochemistry 


Ores: U.S. Geol. Survey, Prof. Paper 320, p. 139- 


On the Colorado Plateau U is associated with coal- 


ceous material similar to lignite in chemical compo- 


Geochemistry and Mineralogy of the Colora- 
_ do Plateau Uranium Ores: U.S. Geol. Survey, Prof. 


Radioactive equilibrium between 


Garrels, Robert M., and Alfred M. Pommer. 
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TION AND REDUCTION OF THE ORES (In: Garrels 
Robert M., and Esper S. Larsen, 3d, comps. Geo- 
chemistry and Mineralogy of the Colorado Plateau 
Uranium Ores: U.S. Geol. Survey, Prof. Paper 
320, p. 157-164, 3 tables, 1959) 8 refs. 


Equations illustrating the oxidation of many min- 
erals of the ores are presented, and the “oxygen 
demand" for complete oxidation of a representative 
uraninite-montroseite-pyrite-vanadium clay ore is 
calculated, Approximately 100 to 150 Ibs. of O are 
required per ton of ore. From considerations of the 
rate at which O can be supplied by ground water as 
opposed to that from air circulation in unsaturated 
rocks, it is concluded that significant oxidation below 
the water table is not likely. 

Experiments on the reduction of quinquevalent V 
solutions by fresh Norway spruce and a North Dakota 
lignite at 120° to 150°C. show that both materials are 
effective reducing agents. Their experimentally 
determined reducing capacity in runs lasting a few 
days is approximately half the theoretical reducing 
capacity calculated on the assumption of complete 
oxidation to CO2 and H20. The conclusion is reached 
that about O.5 weight percent of lignite is sufficient 
to form a typical U-V ore by reduction of U (VI) and 
V (V) or (IV) in solution to uraninite and montroseite, 
respectively. Subbituminous or higher rank coals 
may be expected to behave in a similar fashion. -- 
Auth. 


2-466. Garrels, Robert M., Esper S. Larsen, 3d, 
Alfred M. Pommer, and Robert G. Coleman. 
DETAILED CHEMICAL AND MINERALOGICAL 
RELATIONS IN TWO VANADIUM-URANIUM ORES 
(In: Garrels, Robert M., and Esper S. Larsen, 3d, 
comps. Geochemistry and Mineralogy of the Colora- 
do Plateau Uranium Ores: U.S. Geol. Survey, Prof. 
Paper 320, p. 165-184, 3 illus., map, diag., 5 
graphs, 4 tables, 1959) 4 refs. 


Channel samples from 2 mines on the Colorado 
Plateau have been studied in detail both mineralog- 
ically and chemically. 

A channel sample from the Mineral Joe No. 1 
mine, Montrose County, Colorado, extends from 
unmineralized rock on one side, through a zone of 
variable mineralization, into only weakly mineralized 
rock. The unmineralized rock is a fairly clean quartz 
sand cemented with gypsum, and contains only minor 
amounts of clay minerals. One boundary between 
unmineralized and mineralized rock is quite sharp 
and is nearly at right angles to the bedding. V clay 
minerals, chiefly mixed layer mica-montmorillonite 
and chlorite-montmorillonite, are abundant through- 
out the mineralized zone. Except in the dark "eye" 
of the channel sample, the V clay minerals are ~ 
accompanied by hewettite, carnotite, tyuyamunite, 
and probably unidentified vanadates. In the dark 
"eye,"' paramontroseite, pyrite, and marcasite are 
abundant and are bordered on each side by a zone 
containing abundant corvusite. No recognizable U 
minerals were seen in the paramontroseite zone 
although U is abundant there. Coaly material is 
recognizable throughout all of the channel, but is most 
abundant in and near the dark "eye." Detailed chemi- 
cal studies show a general increase in Fe, Al, U, and 
V, and a decrease in SO4~ toward the "eye" of the 
channel. Reducing-capacity studies indicate that 
V (IV) and Fe (Il) are present in the clay minerals 
throughout the channel, but only in and near the "eye" 
are other V (IV) minerals present (paramontroseite 
and corvusite). The U is everywhere sexivalent, 
although its state of combination is conjectural where 
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it is associated with paramontroseite. Where the 
ore boundary is sharp, the boundary of introduced 
trace elements is equally sharp. Textural and 
chemical relations leave no doubt that the "eye" is 

a partially oxidized remnant of a former lower-va- 
lence ore, and the remainder of the channel is a much 
more fully oxidized remnant. 

A channel sample from the Virgin No. 3 mine, 
Montrose County, Colorado, extends from weakly 
mineralized sandstone on both sides through a strong- 
ly mineralized central zone. The weakly mineral- 
ized zone is a poorly sorted sandstone with common 
detrital clay partings; chlorite and mixed layer mica- 
montmorillonite are abundant interstitial to the quartz 
grains. No distinct V or U minerals are recogniz- 
able, although the clay minerals are V-bearing. 
Euhedral pyrite grains and selenian galena are pres- 
ent but rare. The strongly mineralized rock is 
separated from the weakly mineralized rock by a 
narrow transition zone which only approximates the 
bedding planes. It contains abundant V-bearing clay 
minerals (predominantly chlorite) interstitial to the 
quartz grains and apparently replacing them. Para- 
montroseite is common and is intergrown with the 
clay minerals. Pyrite and marcasite are present, 
chiefly in or near the abundant blebs and fragments 
of carbonaceous material. Selenian galena is rarely 
present, and generally in or near carbonaceous 
material.. Coffinite is the only U mineral identified; 
it is extremely fine-grained and was identified only 
in X-ray diffraction patterns of heavy separates. 
Distribution of trace elements is not clear; some are 
consistently high in the strongly mineralized rock and 
some are consistently low. The trace element com- 
position of the unmineralized rock is not known. 
Chemical studies show a very abrupt rise in thetotal 
U, V, and Fe from the weakly mineralized to strong- 
ly mineralized rock. Reducing capacity studies 
indicate that most of the V is present as V(IV), but 
some is present as V(V); that Fe is present as both 
Fe(II) and Fe(III), the latter believed to have been 
present in the primary clays of the unmineralized 
rock; and that some of the U is present as U(VI) in 
addition to the U (IV) in the coffinite. All evidence 
points to weak oxidation of an ore once having a some- 
what lower valence state. 

The channel samples from both the Mineral Joe 
No. 1 mine and the Virgin No. 3 mine are believed to 
have been essentially identical in mineralogy prior 
to oxidation by weathering: V was present as V (III) 
in montroseite and V (IV) in the V clays; U was 
present largely as U(IV) in coffinite and/or uraninite. 
The Mineral Joe No. 1 mine channel sample is now 
more fully oxidized. 

V clays are unquestionably formed abundantly dur- 
ing the primary mineralization, and they persist 
with a minimum of alteration during much of the 
weathering. They suggest that the V is carried as 
V (IV) in the ore-forming fluids; it seems likely too 
that the U is carried as a U(VI) ion.-- Auth. 


2-467. Trites, Albert F., Jr., Randall T. Chew, 
3d, and Tom G. Lovering. MINERALOGY OF THE 
URANIUM DEPOSIT AT THE HAPPY JACK MINE, 
SAN JUAN COUNTY, UTAH: (In: Garrels, Robert M., 
and Esper S. Larsen, 3d, comps. Geochemistry 
and Mineralogy of the Colorado Plateau Uranium 
Ores: U.S. Geol. Survey, Prof. Paper 320, p. 185- 
195, 6 illus., chart, 2 graphs, 2 tables, 1959) 15 
refs. 


The large U deposit at the Happy Jack mine occurs 
in beds of the Shinarump member of the Chinle forma- 
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tion of Triassic age that fill a channel cut into the 
underlying Moenkopi formation of Triassic age. 
deposit has been divided on the basis of mineralogy 
into a sulfide zone, a transition zone, and an oxidizec 

zone. Three types of ore are recognized in all these — 
zones: replacements of woody “trash accumulations, 
replacements of large wood fragments, and bedded 
ores. 

Ores of the sulfide zone consist of uraninite 
associated with pyrite, chalcopyrite, sphalerite, born-! 
ite, and galena. These primary sulfide ores appear | 
to have been localized in the more permeable beds 
containing concentrations of coalified vegetal material 
and siltstone. U and Cu show evidence of secondary 
enrichment in the sulfide zone and the inner part of 
the transition zone. 

Ores of the transition zone contain relict concen- 
trations of uraninite and sulfide minerals and large 
amounts of goethite and jarosite. The ores of the 
oxidized zone contain abundant iron oxides but no 
sulfide minerais. Some U, Cu, and Fe have been 
retained during the weathering process, but most of 
the Mn, Zn, and Pb are believed to have been re- 
moved by oxidation.-- Auth. 


t 


2-468. Roach, Carl H., and Mary E. Thompson. 
SEDIMENTARY STRUCTURES AND LOCALIZATION 
AND OXIDATION OF ORE AT THE PEANUT MINE, 
MONTROSE COUNTY, COLORADO (In: Garrels, 
Robert M., and Esper S. Larsen, 3d, comps. Geo- 
chemistry and Mineralogy of the Colorado Plateau 
Uranium Ores: U.S. Geol. Survey, Prof. Paper 
320, p. 197-202, illus., 2 diags., 1959) 8 refs. 


At the Peanut mine in the Bull Canyon mining dis- 
trict, V-U ore is mined from the Salt Wash member 
of the Morrison formation of Late Jurassic age. All 
of the ore bodies occur in the upper ore-bearing 
sandstone zone of the Salt Wash member. Ore bodies 
are relatively small and occur in clusters on the 
flanks of channels cut into a mudstone zone below. 
Most ore bodies conform in shape to the outlines of 
festoon "solids" smaller ore bodies are restricted 
to the upper parts of festoon "solids." The upper 
parts of individual ore bodies are more oxidized than 
lower parts. The festoon surfaces are relatively 
impermeable to ground water; many of the ore bodies 
are saturated with water perched above the basal sur- 
faces of festoons. 

The principal ore minerals are uraninite, coffinite, 
montroseite, and vanadiferous clays. Four uniden- 
tified and probably new V minerals occur in the ore. 
Molybdenite, digenite, and native Se are present in 
addition to the normal suite of metallic minerals. 

The hypothesis is offered that the less permeable 
festoon surfaces "trap" the ore and inhibit draining 
of ground water, thus protecting the lower parts of 
ore bodies from oxidation. -- Auth. 


2-469. Elston, Donald P., and Theodore Botinelly. 
GEOLOGY AND MINERALOGY OF THE J.J. MINE, 
MONTROSE COUNTY, COLORADO (In: Garrels, 
Robert M., and Esper S. Larsen, 3d, comps. Geo- 
chemistry and Mineralogy of the Colorado Plateau 
Uranium Ores: U.S. Geol. Survey, Prof. Paper 
320, p. 203-211, 7 illus., 2 maps, secs., 2 tables, 
1959) 6 refs. 


V-U ore is mined at the J. J. mine in the Jo Dandy 
area, The ore is in the upper sandstone layer of the 
Salt Wash member of the Morrison formation of 
Jurassic age. Permeability and variations in perme- 
ability in cross-stratified sandstone units within the 


ndstone layer have influenced the gross distribution 
d, in many places, controlled the detailed config- 
ation of ore. Carbonized wood apparently has been 
uential in localization of ore minerals where 
dimentary structures have allowed ore solutions 
cess to the wood. The J. J. mine intersects the 
ound-water table; above the water table the ore 
nd enclosing sandstone are oxidized, and carnotite 
md "'V clay" are the major ore minerals. Below the 
water table the ore is unoxidized, and montroseite, 
-uraninite, and coffinite are the major ore minerals. 
| An intermediate oxidized zone composed of hydrous 
_V oxides with intermediate valences is thin and poor- 
y defined. The configuration and distribution of 
ore are little changed by oxidation. The ore minerals 
_ were emplaced by mineralizing fluids which moved 
laterally through the sandstone and which deposited 
| low-valent minerals. -- Auth. 


2-470. Botinelly, Theodore, and Richard P. 

| Fischer. MINERALOGY AND GEOLOGY OF THE 

_ RIFLE AND GARFIELD MINES, GARFIELD COUNTY, 
COLORADO (In: Garrels, Robert M., and Esper S. 
Larsen, 3d, comps. Geochemistry and Mineralogy 

Z of the Colorado Plateau Uranium Ores: U.S. Geol. 
Survey, Prof. Paper 320, p. 213-218, 2 illus., 2 

| tables, 1959) 4 refs. 


The V-U deposit at the Rifle and Garfield mines 
is in the Navajo(?) sandstone of Jurassic and Juras- 

_ sic(?) age and the overlying Entrada sandstone of 
Jurassic age. Both formations are composed of clean, 
| light-colored, fine-grained, massive, and cross- 
bedded sandstone. 

The ore, which consists of V with only a small U 
content, occurs in fine-grained minerals that impreg- 
nate the sandstone. It forms 3 partly overlapping 
layers, each of which is tabular and lies generally 
parallel to the major bedding. Each V layer is 
bordered on one side by a very thin band of finely 
disseminated galena and clausthalite, beyond which 
is a thin greenish layer containing a Cr-bearing 
mineral. The galena band and the Cr-bearing layer 
é lie above the lower and upper V layers but below the 

middle V layer. 

Primary ore minerals of the V layer are roscoe- 
lite, V-bearing hydromica, and small amounts of V- 
bearing chlorite and montroseite. Base-metal sul- 

- fides are sparse in the ore but abundant in the galena 
band. The Cr-bearing layer is similar in appearance 
to that at Placerville, Colorado, where mariposite 
has been described. Oxidation has not appreciably 
affected the roscoelite; montroseite and perhaps V- 
bearing chlorite and hydromica have oxidized toform 
minor secondary V minerals. A little carnotite is 
present in the oxidized parts of the deposits, but 

the primary U minerals have not been recognized. 

The deposit is similar to V-U deposits of the 
Plateau but is unique in the high ratio of V to U, the 
lack of carbonaceous material, and the abundance of 


roscoelite. -- Auth. 


2-471, Fischer, Richard P. VANADIUM AND 
URANIUM IN ROCKS AND ORE DEPOSITS (In: 
Garrels, Robert M., and Esper S. Larsen, 3d, 
comps. Geochemistry and Mineralogy of the Colora- 
do Plateau Uranium Ores: U.S. Geol. Survey, Prof. 
Paper 320, p. 219-230, 3 diags., 2 tables, 1959) 30 


refs. 
Trace amounts of V and U are common in both 


igneous and sedimentary rocks. V is more abundant 
in mafic igneous rocks, U in silicic ones. Both met- 
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als tend to concentrate in some sedimentary rocks 
containing organic material. 

U accumulates in some igneous rocks, pegmatites, 
veins, sandstones, limestones, conglomerates, coals, 
black shales, and phosphorites, but the more produc- 
tive deposits are those in veins, sandstones, and 
conglomerates. U minerals have been recognized in 
many types of hydrothermal veins. 

Productive sources of V include deposits with U 
in sedimentary rocks, Fe ores (both magmatic and 
sedimentary), vanadates of base metals, asphaltic 
deposits, phosphate rock, and the soot or ash of 
some natural carbonaceous material. None of these 
deposits are clearly of hydrothermal origin. Acces- 
sory V minerals are not generally recognized in 
hydrothermal deposits except Ti-bearing veins and 
Au-telluride deposits. 

_The average V content of 775 samples of ores and 
mill products is less than 100 parts per million 
(p. p. m.), which is less than the average reported for 
igneous rocks and shales. A group of 296 samples 
from U-bearing veins also shows less than 100 p. p.m. 
V. 

These data suggest that V does not tend to concen- 
trate in the common hydrothermal environment, and 
specifically that it does not concentrate in most veins 
containing U ore. If this is true, unusual processes 
and conditions might be required to explain the origin 
and source of V and U in deposits containing commer- 
cial amounts of both metals. -- Auth. 


2-472. THE KNOWN AND THE UNKNOWN (In: 
Garrels, Robert M., and Esper S. Larsen, 3d, 
comps. Geochemistry and Mineralogy of the Colora- 
do Plateau Uranium Ores: U.S. Geol. Survey, Prof. 
Paper 320, p. 231-236, 1959) 4 refs. 


The major conclusion derived from the preceding 
papers is that the [Colorado Plateau uranium] ores 
are made up of an equilibrium low-valence assem- 
blage if they occur in rocks saturated with water. In 
unsaturated rocks oxidation alteration has taken 
place, ranging from barely recognizable changes to 
nearly complete reconstitution of the mineral suites. 
The degree of oxidation depends upon many factors, 
such as time since exposure, proximity to the land 
surface, permeability of the blanketing rocks, 
structural attitude of the enclosing rocks, local rain- 
fall, and the specific mineralogy and occurrence of 
the unweathered ore. 

Unoxidized ore is commonly referred to as prima- 
ry; at the moment there seems to be little reason to 
suspect that it is not. Whereas it would be extremely 
difficult to prove that the ores now found beneath the 
water table have resided there unchanged since 
original emplacement, in the absence of evidence to 
the contrary the view can be entertained with appro- 
priate reservation concerning the possibility of new 
data. 

Thus the picture has emerged that the unweathered 
ores have resulted from addition of a suite of ele- 
ments to the enclosing rocks. The elements were 
emplaced in a reducing environment (whether they 
brought it with them or encountered it) in Late 
Cretaceous or early Tertiary time before regional 
deformation or during its early stages, so that move- 
ment of the transporting agent and the locus of dep- 
osition were chiefly controlled by sedimentary 
structures in essentially undeformed rocks. The 
major added elements, which differ markedly in 
their absolute amounts and proportions from place 
to place, are V, Cu, and Fe, in addition to the 


essential U. Minor added elements which vary simi- 
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larly include Se, As, P, Pb, Zn, Co, Ni, Mo, and 
Cr. The entire suite is one generally characterized 
in its geologic behavior as being strongly affected 
by biochemical processes. 

In terms of compounds formed, the ore is a 
mixture of oxides, silicates, and sulfides, with 
oxides and silicates predominating in V-rich materi- 
al, and oxides and sulfides in Cu-rich deposits. Un- 
oxidized ores have a relatively simple mineralogy, 
in that few phases are added to the enclosing rocks. 
The ore-forming process appears chiefly to have 
been an additive one, in that the ores are to a large 
extent pore fillings. Hematite, calcite, and gypsum 
are the chief minerals reconstituted during ore 
formation. Quartz is attached locally. 

The host rock is typically nonmarine sandstone 
lying in the range between pure quartz sand and gray- 
wacke. In the vicinity of ore the host is almost in- 
variably light colored, with traces to large amounts 
of disseminated pyrite, and with traces to large 
amounts of carbonaceous matter of woody origin. 
Also, the host is usually a sandstone that has devel- 
oped from the deposits of streams moving back and 
forth across an aggrading plain, so that it is lentic- 
ular, with interbedded lenses of shale, and is gen- 
erally characterized by lithologic units of small 
lateral extent, abundant cross bedding, and complex 
channeling of higher units into lower ones. The chief 
clay mineral of the sandstones and of the associated 
shales is mixed-layer mica-montmorillonite, or so- 
called hydrous mica. 


Texturally, the ore is characterized by fineness 
of grain, controlled in part by its restricted devel- 
opment in the rock pores, but also apparently result- 
ing from the conditions of deposition. The develop- 
ment of several ore minerals within a given inter- 
stice suggests that the ore might well have been fine 
grained, even if large open spaces were available to 
accommodate it. 

In gross configuration the ore bodies are generally 
tabular, with their long dimensions parallel to the 
formational boundaries. However, in many places 
ore boundaries transgress bedding at both low and 
high angles. Where transgression is abrupt, the ore 
boundary tends to be smoothly curved, producing 
lobate or crescentic forms known as rolls. There 
is a tendency for ore to occupy the lower or upper 
parts of the containing sandstone layer, as in the 
deposits in the Shinarump member of the Chinle 
formation where it lies in channels in the Moenkopi 
formation or where it is formed adjacent to roof 
shales in the Morrison formation. 

Oxidation of the ores has occurred almost entirely 
above the zone of saturation. Because over most of 
the plateau the general water table is at an unknown 
depth at present, but certainly many hundreds of 
feet below the surface, oxidation is prevented locally 
by perched water tables, and is prevented elsewhere 
simply by the distance air must penetrate to reach 
ore. If, for example, an ore body is above the zone 
of saturation but is 500 ft. from the nearest land 
surface, oxidation might take place at an infinitely 
slow rate, The result of the gradual encroachment 
of oxidation as the land surface approaches the ore 
bodies is a markedly erratic pattern, as air infil- 
trates slowly along fractures and along zones of bulk 
rock permeability. In a humid climate, with the 
water table near the surface, abrupt mineralogic 
transitions parallel to the water table occur; in the 
plateau where the oxidation is a slowly accelerating 
process, air has ample opportunity to seek out and 
employ the most delicate differences in permeability, 
resulting in complex oxidation patterns and marked 


50 


} 

| 
disequilibrium from one part of an ore body to é 
another. 

Consequently oxidation has resulted in a remark- 

ably complex mineral assemblage as a given body 
passes from the relatively simple low-valence 
mineral assemblage to the simple high-valence § 
assemblage developed at or near the surface. On the | 
other hand, the slowly progressive nature of the 4] 
process has produced essentially all possible inter- 
mediate stages, and has permitted detailed documen- 
tation of the process.--From auth. summ. & concl. . 


2-473. Wright, Harold D., and Barrie H. Bieler. 
PRIMARY MINERALIZATION OF URANIUM-BEAR- 
ING "SILICEOUS REEF" VEINS IN THE BOULDER | 
BATHOLITH, MONTANA. PART I - THE HOST :| 
ROCKS: Econ. Geology, v. 55, no. 1, p. 56-72, 
diag., 2tables, Jan.-Feb. 1960. 


Between 1952 and 1956 a study was made of some 
of the U-bearing hydrothermal veins in the northern 
part of the Boulder batholith, Montana. Three 
mines, the W. Wilson, G. Washington, and Free 
Enterprise, were investigated in detail. The veins 
are characterized by a microcrystalline quartz 
gangue containing sparsely scattered, very fine- 
grained sulfide minerals and uraninite. Above the 
present water table, secondary U minerals are 
abundant locally. Throughout the area the veins - 
called "siliceous reefs" - strike E. to NE., are of 
steep dip, and vary in thickness from a fraction of 
an inch to several feet. 

The country rock is granodiorite containing, in 
order of abundance, plagioclase (Ans to An3¢), 
quartz, orthoclase, biotite, and hornblende, with 
apatite, zircon, and sphene. Small bodies of aplite, 
pegmatite, and alaskite occur along some veins. 

The granodiorite adjacent to the veins is rather 
strongly altered. The alteration is similar through- 
out all of the deposits studied, in barren and ore- 
bearing portions alike. The essential minerals show 
a characteristic sequence of alteration, in the order 
hornblende, andesine, biotite, orthoclase, and quartz. 
Successive zones of alteration are characterized, 
from the vein outward, by maximum development of 
sericite (muscovite polytype 1M, in part), kaolinite, 
and montmorillonite. Other alteration products are 
quartz, pyrite, calcite, leucoxene, and chlorite. 
The alteration resulted in an increase in silica and 
ferric iron, a decrease in alumina, total Fe, ferrous 
Fe, lime, soda, and magnesia, and little change in 
potash, titania, P, carbon dioxide, and §. Consider- 
ation of the stabijaty fields of the sheet structure 
silicate minerals indicates little basis for interpre- 
tation of the temperatures prevailing during mineral- 
ization. -- Auth, 


2-474, Johnson, Henry S., Jr. URANIUM RE- 
SOURCES OF THE GREEN RIVER AND HENRY 
MOUNTAINS DISTRICTS, UTAH - A REGIONAL 
SYNTHESIS: U.S. Geol. Survey, Bull. 1087-C, p. 
59-104, 5 maps (4 in pocket), 1959, 39 refs. 


This report presents the results of a study of the 
U resources of the Green River and Henry Mountains 
districts and is part of a series of similar reports 
synthesizing the geologic relations of U deposits in 
all formations on the Colorado Plateau. 

Sandstone-type U deposits or weakly mineralized 
U-bearing rock occur in the Hermosa, Cutler, 
Moenkopi, Chinle, Carmel, Entrada, Curtis, 
Summerville, Morrison, and Mancos formations in 
the Green River and Henry Mountains districts; but 


¢ hinle and Morrison formations are the only 
‘containing important ore deposits and having 
ge potential resources. Through 1955, about 24g, 
total U ore mined in the 2 districts had come 
the Chinle formation and about 76% from the 
rison formation. About 22% of the indicated and 
‘red reserves in the 2 districts is thought to be 
e Chinle formation and about 78% in the 

rison formation. 

Potential resources for the Green River and 

y Mountains districts are thought to be many 
les the combined production and indicated and 
rred reserves. Primary sedimentary features 
sh as regional pinchouts, trunk channel systems 
ces of large streams that meandered on fan 
osits), individual channels and sandstone lenses 
are thicker than average are thought to be the 
rincipal ore controls. Significant U deposits are 
lost likely to be found in the following places: 

1) In the Shinarump member of the Chinle forma- 
| on the flanks of channels in the Circle Cliffs 
Capitol Reef areas, and in a belt of relatively 
erable ground 10 to 20 mi. wide, related to and 
alleling the northwestward-trending line of 

ional pinchout of this member in the Henry 
Ountains district. 

2) In the Monitor Butte member of the Chinle 
formation in sandstone lenses having a thickness of 
30 ft. or more in a belt of relatively favorable 
tround 25 mi. wide, parallel to and bounded by the 
ortheastern line of pinchout of the member. 

3) In the Moss Back member of the Chinle forma- 
Fon along the inferred southeastern extension of the 
‘emple Mountain channel system and in a belt of 
“elatively favorable ground, 10 mi. wide, bounded 
py and paralleling the northeastern pinchout of this 
member in the area between the Green and Colorado 
Rivers. 

4) In an inferred narrow belt of more sandy 
sediments in the basal Chinle on the SW. flank of 

qe Moab anticline. 

- 5) Along the northward extensions of 2 favorable 
belts or channel systems in the Salt Wash member 
bf the Morrison formation in T. 21, 22, and 23S., 
R. 14 E. (Salt Lake meridian) in the Green River 
district. ; 

* 6) In the Salt Wash member of the Morrison 
oOrmation along the northwestward extension of a 

arrow favorable belt or channel system trending 
About N.60°W. through Farmers Knob in T. 32S., 

R. 11 E. (Salt Lake meridian) in the Henry Mountains 
district. 

_The Brushy Basin shale member ofthe Morrison 
ormation contains very low grade U-bearing 
arbonaceous siltstone in the northern part of the 
reen River district and may have large potential 
sources of this rock averaging about 0. 02% U308 
n the Green River district and in the Uinta Basin. -- 
Auth. 


2-475. Carr, Martha S., and Carl E. Dutton. 
RON-ORE RESOURCES OF THE UNITED STATES, 
NCLUDING ALASKA AND PUERTO RICO, 1955: 
J.S. Geol. Survey, Bull. 1082-C, p. 61-134, map 
in pocket, scale 1:5,000,000), graph, 6 tables, 1959, 
approx. 375 refs. 


The importance of Fe ore, the basic raw material 
bf steel, as a fundamental mineral resource is shown 
by the fact that about 100 million long tons of steel 

s used annually in the economy of the United States, 

2S compared with a combined total of about 5 million 
ong tons of Cu, Pb, Zn, and Al. Satisfying this 
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annual demand for steel requires about 110 million 
tons of Fe ore and 70 million tons of scrap Fe and 
steel. 

The average annual consumption of Fe ore in the 
United States from 1951 to 1955, inclusive, was 
about 110 million long tons, which is about twice the 
annual average from 1900 to 1930. Production of Fe 
ore in the United States in this 5-year period aver- 
aged approximately 100 million long tons annually, 
divided by regions as follows (in percent): Lake 
Superior, 84,1; southeastern, 6.7; western, 6.7: 
northeastern, 1.4; and central and gulf, 1.1. 

Mining of Fe ore began in the American Colonies 
about 1619, and for 225 years it was limited to 
eastern United States where fuel and markets were 
readily available. Production of Fe ore from the 
Lake Superior region began in 1846; the region 
became the leading domestic source by 1890, and 
the Mesabi range in Minnesota has been the world's 
most productive area since 1896. Proximity of raw 
materials, water transportation, and markets has 
resulted in centralization of the country's Fe and 
steel industry in the lower Great Lakes area. 
Increased imports of Fe ore being delivered to 
eastern United States as well as demands for steel 
in nearby markets have given impetus to expansion 
in the steel-making capacity in this area. 

The 4 chief Fe-ore minerals - hematite, limonite, 
magnetite, and siderite - are widely distributed but 
only locally form deposits of sufficient tonnage and 
grade to be commercially valuable at the present 
time. The Fe content of these materials, of which 
hematite is the most important, ranges from 48% 
in siderite to 72% in magnetite,but as these minerals 
are associated with other rock-forming minerals, 
the Fe content of marketable ore has a lower range - 
from 30 to 67%. 

Chemical constituents other than Fe also are 
important in determining the marketability of Fe ore. 
Although some Fe ores can be used in the blast 
furnace as mined, others must first be improved 
either chemically by reduction of undesirable 
constituents, or physically by aggregation. PamS 
particularly are common deleterious elements; 
excessive silica is also undesirable but within 
certain limits can be controlled by additional flux. 
Lime and magnesia are beneficial in specified 
amounts because of their fluxing qualities, and a 
small amount of alumina improves the fluidity of 
slag. Mn is especially desirable as a deoxidizing 
and desulfurizing agent. Ti, Cr, and Ni must also 
be considered in the use of ore containing these 
elements. 

The principal Fe-ore deposits in the United 
States have been formed by 3 processes. Hematite- 
bearing bedded deposits such as those at Birmingham, 
Alabama, are marine sedimentary rocks which, 
except for weathering along the outcrop, have 
remained practically unaltered since deposition. 
Deposits of the Lake Superior region, aiso in sedi- 
mentary strata, originally had a slightly lower Fe 
content than those at Birmingham, but ore bodies of 
hematite and limonite were formed by removal of 
other constituents in solution after deposition of the 
beds, with a relative increase of Fe content in the 
material remaining. limestone adjacent to igneous 
intrusions has been replaced by magnetite deposits 
at Cornwall, Pennsylvania, and by hematite-magnet- 
ite deposits near Cedar City, Utah. Magnetite 
deposits in New Jersey and in the Adirondack Moun- 
tains of New York are generally believed to have 
been formed by replacement of grains of other 
minerals in metamorphic rocks. 
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Fe-ore resources are made up of reserves of Fe 
ore, material usable under existing economic and 
technologic conditions, and potential ore, material 
likely to become usable under more favorable 
conditions. The tonnage and grade of material of 
combined reserves and potential ore in each of the 
deposits known or believed to contain at least 200,000 
long tons of Fe-ore resources are tabulated in this 
report, and numerous sources of additional informa- 
tion are given in a selected bibliography. 

The total domestic Fe-ore resources are estl- 
mated at approximately 75,000 million long tons of 
crude ore. About 10,000 million tons of the re- 
sources is reserves of crude ore that will probably 
yield 5,500 million tons of concentrates and direct- 
shipping ore. About 65,000 million tons is potential 
ore and may yield 25,000 million tons of concentrates 
and some direct-shipping ore.— Auth. 


2-476. U.S. Dept. of the Interior. REVIEW OF 
SOUTHEASTERN IRON ORES EXCLUSIVE OF THE 
BIRMINGHAM DISTRICT, WITH EMPHASIS ON THE 
SILURIAN HARD RED ORES: U.S. Geol. Survey, 
Repts., Open-File Ser., 37 p., 3 maps (2 in pocket, 
scale 1:250,000), 2 secs. (in pocket), 11 tables, Nov. 
1959, 67 refs. 


The present study has led to the following conclu- 
sions, which except in detail confirm the results of 
previous studies and explain the general lack of 
activity by private mining interests in the area. 

1) The hard red Silurian Fe ores constitute by far 
the greatest part of the Fe ore resources of the SE. 

2) Potential resources of red ore outside the 
Birmingham area are estimated, in round figures, 
at about 5 billion tons that may average close to 30% 
Fe, contained in one or more beds that could be 
extracted as a unit and total at least 30 in. of ore. 

3) Very little of this material is of present com- 
mercial interest because it cannot compete with 
ores from other sources, nor could steel be produced 
from it for costs equal to or lower than prices for 
steel from other places. 

4) If access to other ores should be cut off, or 
should prices so increase for any reason that the 
red ores of northern Alabama, Georgia, and Ten- 
nessee became economically attractive, they could 
furnish large quantities of ore for many years. How- 
ever, conditions under which this situation would 
arise are not envisioned as likely in the foreseeable 
future because large reserves of better ore are 
readily available, 

5) The foregoing does not deny the possibility that 
special conditions may permit relatively small oper- 
ations to be undertaken profitably from time totime, 
but there is no likelihood that any such developments 
would have national or even regional significance. -- 
Auth. concl. 


2-477. Roy, Supriya. MINERALOGY AND TEX- 
TURE OF THE MANGANESE ORE BODIES OF DON- 
GARI BUZURG, BHANDARA DISTRICT, BOMBAY 
STATE, INDIA, WITH A NOTE ON THEIR GENESIS: 
Econ. Geology, v. 54, no. 8, p. 1556-1574, 12 illus 
2 maps, 7 tables, Dec. 1959, 18 refs. 


be] 


Dongari Buzurg, is an iraportant Mn ore-producing 
area in India, where the ore bodies are broadly 2 
types: 1) massive ore bodies associated with the 
gondites (chiefly spessartite-quartz rock with or 
without Mn silicates), and 2) cavernous, botryoidal, 
kidney-shaped, banded, principally manganese 
dioxide ores as replacement bodies in mica schists 


2 


and gondites. Mineragraphic studies and X-ray 
powder analysis, whenever needed, indicated the 
presence of the following mineral assemblages: 

1) braunite-jacobsite-manganite-vredenbur gite-pyr 
lusite-cryptomelane (+ psilomelane) assemblage for 
the massive gonditic ores, where cryptomelane and 
some pyrolusite are secondary oxidation products; 
2) psilomelane-cryptomelane-pyrolusite-coronadite 
manganite assemblage where the minerals from col= 
loform bands or needles typical of colloidal deposi- _ 
tion in open space. Some of pyrolusite is secondary) 
in these ores. In the mixed ore of the above 2 types 
jacobsite and rarely braunite grains are included or - 
engulfed by later pyrolusite or cryptomelane of col- 
loidal origin but no replacement relation is observec 

The paragenetic sequence of the ore minerals ha 
been based on data furnished by the textural relation 
ships. The massive gonditic ores are the earliest 
to form, with the braunite, pyrolusite, manganite, 
and hausmannite-free jacobsite appearing at the 
initial stage where the ores exhibit a schistose, lin-— 
ear arrangement. At the next stage with the eleva- 
tion of temperature due to metamorphism, recrys-~ 
tallization occurred resulting in coarse braunite a 
jacobsite with exsolution of hausmannite lamellae 
induced in the latter. Primary pyrolusite and man- 
ganite vanished at this stage. Well after the forma- 
tion of these ores of metamorphic derivation, influx | 
of the colloidal gel in the porous and highly foliated | 
mica schist and presumably partially leached gond- 
ites, gave rise to the colioform ores principally of 
the cryptomelane-psilomelane-pyrolusite-coronadite 
manganite assemblage. The effect of this invading 
colloidal gel on metamorphic ores is negligible 
excepting that the latter is engulfed by the former 
without any large scale replacement. 

The origin of these ores, therefore, is attribute 
in part to metamorphism of manganiferous sediment} 
and also to colloidal deposition, contrary to the 
earlier belief that the manganese dioxide ores of this 
area are principally the product of supergene alter- 
ation of gondites and braunite ore in situ.--Auth. 


2-478. Hutchinson, R.W. GEOLOGY OF THE 
MONTGARY PEGMATITE: Econ. Geology, v. 54, 
no. 8, p. 1525-1542, 4 illus., 2 maps, 3 secs., Dec 
1959, 10 refs. ) 


The Montgary pegmatite is located at Bernic Lake 
in the southeastern Manitoba pegmatite district. It 
has a complex internal structure with several con- 
trasting mineral assemblages. The pegmatite con- > 
tains a number of potentially valuable minerals 
including spodumene, amblygonite, lepidolite, zinn~ 
waldite, pollucite, and beryl. The distribution of 
each of these within the pegmatite is related to the 
internal structure and controlled by a specific miner 
al assemblage. Parts of the pegmatite contain a higlt 
concentration of spodumene. The pollucite occur- 
rence is of unique character and is one of the larges: 
known deposits of this mineral. 

The pegmatite is sill-like in attitude with a maxi- 
mum dip of about 15°. Its contacts with the amphib- 
olitic wall rocks are sharp and tourmalinized. 

Mineral assemblages-present include perthite- 
plagioclase-quartz-muscovite, spodumene-microclit 
perthite-plagioclase-quartz-muscovite, cleave- 
landite-lithia micas-quartz, quartz amblygonite, 
albite, lepidolite, pollucite, and quartz assemblages, 
The occurrence and relationships of these are de- 
scribed, and possible relationships between attitude’ 
and internal structure are discussed. 


Many features of the pegmatite suggest that the | 


| 


sit formed by crystallization and differentiation 
a pegmatite fluid in a restricted system. These 
tures are discussed. The nature and occurrence 
he pollucite, lepidolite, and albite assemblages 
such, however, that it is difficult to visualize 
em resulting from such a system. These assem- 
es may be of later replacement origin. The 

ce of the late, alkali-rich replacing solutions 

ay be unmixing of soda and the rarer alkalis (Li, 

, Cs) from earlier-formed silicates in a manner 


.-- Auth, 


479. Staatz, Mortimer H., and Frank W. Oster- 
Id. GEOLOGY OF THE THOMAS RANGE FLUOR- 
AR DISTRICT, JUAB COUNTY, UTAH: U.S. Geol. 
rvey, Bull. 1069, 97 p., 7 illus., 12 maps (6 in 
ocket, 1 col., scale 1:12,000, 2 col., scale 1:6,000), 
‘7 secs. (5 in pocket), 2 diags., graph, 8 tables, 1959, 


‘56 refs. 


_ The Thomas Range fluorspar district is an area 
of about 34 sq. mi. surrounding Spors Mountain in 
central Juab County, 46 mi. NW. of Delta, Utah. 
rom its discovery in 1943 to the end of 1952, 12 
|properties in this district yielded a total of 75,312 
‘short tons of fluorspar. Almost all the fluorspar 
deposits have an abnormally high U content. All 
but 1 of the 7 fluorspar veins and pipes that contained 
“over 0. 050% U are on the southern end of Spors 
Mountain. 

The exposed rocks range in age from Early 
Ordovician to Pleistocene. The greater part of 
Spors Mountain is made up of a thick sequence of 
apparently conformable Paleozoic rocks which are 
chiefly carbonates. The Garden City formation, of 
Ordovician age, which is chiefly limestone, is the 
oldest rock exposed in the district. Two other 
Ordovician formations, the Swan Peak formation 
(consisting of a lower shale member and an upper 
quartzite member) and the Fish Haven dolomite, 
overlie the Garden City formation. The Floride 
dolomite of either Ordovician or Silurian age over- 
lies the Fish Haven. Four newly named Middle 
Silurian formations: the Bell Hill dolomite, the 
| Harrisite dolomite, the Lost Sheep dolomite, and 
“the Thursday dolomite overlie the Floride. The Sevy 

dolomite, of Devonian age, and the Simonson and 
Guilmette formations, undivided (dolomites and lime- 
stones), overlie the Silurian dolomites and are the 
youngest Paleozoic rocks in the district. Volcanic 
rocks, which include latite, dacitic tuff, quartz 
latite, rhyolite, volcanic breccia, lapilli tuff, quartz 
latite tuff, and rhyolitic tuff, of probable Tertiary 
age, surround the Paleozoic sedimentary rocks. 
Dikes and plugs of intrusive breccia, rhyolite, and 
quartz latite intrude the Paleozoic rocks, commonly 
along faults. 

All the Paleozic sedimentary rocks and the 
volcanic rocks were tilted and now strike NE. and 
dip NW. These consistently dipping rocks are cut 
by about 980 faults belonging to at least 5 sets of 
faulting: 1) NE.-trending thrusts; 2) NE. -trending 
normal and high-angle reverse faults; 3) NW. -trend- 
ing faults; 4) E.-trending faults; and 5) N.-trending 
faults. The first 3 sets were formed before the 
emplacement of the volcanic rocks, but the remaining 
2 sets cut both groups of rocks; movement along the 
N.-trending set raised Spors Mountain to its present 
elevation. 

During Pleistocene time, Lake Bonneville sur- 
rounded the Thomas Range, and gravels, conglomer- 
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ate, and marl were deposited at that time on the 
flanks of the range and in the surrounding area which 
is now a desert. ~ 

Fluorspar deposits are of 3 types: oval to irregu- 
lar pipes, veins, and disseminated deposits. The 
Pipes, which show considerable range in shape and 
size with depth, have produced more than 99% of 
the ore. Fluorspar deposits are found chiefly in the 
Silurian and Ordovician dolomites and show evidence 
of 2 chief types of structural control: faults and 
intrusive breccia bodies. The ore consists of 65-95% 
of fluorite with montmorillonite, dolomite, quartz, 
chert, calcite, and opal as impurities. The fluorspar 
closely resembles a brown, white, or purple clay 
and forms either pulverulent masses or boxworks. 
With depth the grade of the ore commonly decreases, 
and masses of montmorillonite, chert, or quartz 
and dolomite have been found in increasing abundance 
in some deposits. 

The ore is believed to have been formed from F- 
rich fluids, containing minor amounts of U, which 
were derived from the magma that formed the topaz- 
rich rhyolites of the Thomas,Range during the last 
stages of volcanism. These fluids rose along faults 
and replaced shattered zones in the dolomite. Intro- 
duced elements other than F and U were probably 
obtained from rocks underlying the deposits. 

Analyses of 155 fluorspar samples revealed a 
range of from 0.003 to 0. 33% of U. The highest 
grade U samples came from the Bell Hill, Harrisite, 
Eagle Rock, Lucky Louie, and 2 small prospects. 
Deposits at all of these properties except the Bell 
Hill are small. The grade of the U in the fluorspar 
ranges considerably, even on the same levels of a 
single mine. However, near the surface most 
deposits were enriched in U. This is believed to have 
been effected in an arid climate by slow leaching 
of the upper part of the ore body, in part by material 
being actively eroded. The U was redeposited a few 
inches to 30 ft. below the rock from which it was 
leached, owing probably to the absorption of the 
ground water by the dry underlying ore. The U 
content of the fluorspar from the upper workings may 
be as much as twice that depth.-— Auth. 


2-480. Campbell, G.G. MINING IN NOVA SCOTIA: 
15 p., 11 illus., map, Halifax, Nova Scotia, Dept. 
of Mines, 1959.; reprinted from: Can. Geog. Jour., 
vy. 59, no. 1, p. 2-13, July 1959. 


This is a presentation of the geology and mineral 
deposits of Nova Scotia written for the senior high 
school or junior college level. It contains descrip- 
tions of geological history, physiography, and 
geological settings of both sedimentary and hydro- 
thermal mineral deposits as mined in Nova Scotia. -~- 
j. P. Nowlan. 


2-481. Merrill, Charles W., and others. METAL, 
MINERAL, AND MINERAL FUEL REVIEW FOR 
1958: State Geologists Jour., v. 11, no. 2, p. 9-44, 
Oct..1959); 


Declines in output of most domestic mineral 
products in 1958, coupled with lower average prices, 
resulted in a 10% drop in their total value to $16.4 
billion - the lowest since 1955. 

Metals lost the most ground, dropping 25% to less 
thdn $1.6 billion, compared with $2.1 billion in 1957. 
The solid fuels, both anthracite and bituminous coal, 
fell more than 20% in value, and crude petroleum 
declined nearly 10%. The value of all fuel minerals 
produced was $11.5 billion as against $12.7 billion in 


GEOSCIENC 


1957. Nonmetals production value held nearly steady 
at just over $3.2 billion, as an increase of 9% in the 
value of cement and 5% for phosphate rock offset 
declines in most other nonmetals. 

Commodities discussed are: Al, Pennsylvania 
anthracite, Sb, As, asbestos, barite, bauxite, Be, 
Bi, bituminous coal and lignite, B, Cd, carbon black , 
cement, Cr, clays, Co, Nb and Ta, Cu, diamonds 
(industrial) and substitutes, feldspar, fluorspar, Ga, 
Ge, Au, graphite, gypsum, He, Fe ore, Pb, Li, Mg 
(including Mg compounds), Mn, Hg, mica, Mo, natuz 
ral gas, natural-gas liquids, Ni, perlite, crude 
petroleum, phosphate rock, Pt-group metals, potash, 
rare-earth metals, sand and gravel, Se, Ag, steel, 
stone, S, talc, soapstone, and pyrophyllite, Te, Th, 
tin, ‘Ti, W, U,V, Zn, and Zr (and Hf.--C. W. 
Merrill. 


2-482. Howard, Peter F. STRUCTURE AND ROCK 
ALTERATION AT THE ELIZABETH MINE, VER- 
MONT. PART II: Econ. Geology, v. 54, no. 8, p. 
1414-1443, 3 secs., diag., 3 graphs, 7 tables, Dec. 
1959, 13 refs. 


The Elizabeth mine ore bodies are concordant 
within the Gile Mountain formation at the contact of 
amphibolite and mica schist. The ore consists of 
massive and disseminated sulfides comprised prin- 
cipally of pyrrhotite and chalcopyrite. The wallrocks 
of the ore bodies show considerable metasomatic 
reaction involving the addition of K, Cu, S, and water, 
and the removal of Na, Ca, Mg, carbonaceous matter 
and CO9. The principal mineralogic changes that 
take place farthest from the ore are the pseudomor- 
phic replacements of kyanite by muscovite, horn- 
blende, and garnet by biotite, calcite, pyrrhotite, and 
minor quartz, and the disappearance of carbonaceous 
matter within schist. Adjacent to the ore all silicate 
minerals including plagioclase are replaced by 
sericite. 

Apart from the above-mentioned alteration and 
later regional retrograde metamorphic effects, 2 
other types of alteration are present within the mine, 
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associated with the ore. It is believed that all 3 
types of alteration were formed as a continuous pr 
ess during decreasing temperature conditions <n 


one predating and the other postdating the an 


ing the thermal peak of metamorphism. Channellin 
of solutions from their initial passageways along 
permeable zones within amphibolite to more perme- 
able zones associated with structural features led ~ 
to the metamorphism of the earlier alteration zones 
and resulted in the formation of the metamorphic 
index minerals, garnet and staurolite, within altered} 
amphibolite. q 

The various assemblages of ferromagnesian 2! 
minerals suggest that alteration commenced shortly 
after the thermal peak of metamorphism and persiste 
through staurolite and garnet and possibly to chlorife| 
grade of metamorphism during decreasing tempera= | 
ture. Although some weak mineralization is associ- > 
ated with the earliest and latest alteration, mineral-- 
ization inthe form of ore only accompanies altera- | 
tion corresponding to metamorphic temperature and 
pressure intermediate between the 2 extremes.-- 
Auth. 


2-483. Osterwald, Frank W., Doris B. Osterwald, | 
Joseph S. Long, Jr., and William H. Wilson. MIN- 
ERAL RESOURCES OF WYOMING: Wyoming, Geol. 
Survey, Bull. no. 50, 259 p., 4figs., Apr. 1959, 
615 refs. 


The known mineral resources of Wyoming are 
treated alphabetically from alum minerals to zircon, 
Each category is divided into 1) producing mines, 
for those commodities now produced; 2) prospects; 
and 3) reported occurrences. Prospects comprise 
those deposits which may have economic importance,} 
and brief summaries of each are given. Reported 
occurrences are those for which little is known 
beyond the fact that a certain mineral has been found 
at a certain locality. The deposits are further sub- 
divided into occurrences by counties, and a few com-+ 
modities are broken down into districts within coun- } 
ties.--H. D. Thomas. 
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See also: Areal and Regional Geology 2-276 through 2- 
284, 2-287, 2-294; Stratigraphy 2-320, 2-327; Geophys- 
ics 2-374; Mineral Deposits 2-481. 

2-484, Johnson, Hamilton M. GEOLOGIST'S 
INTERPRETATION OF DRILLING MUD REQUIRE- 
MENTS: World Oil, v. 149, no. 6, p. 133-136, 


graph, 3 logs, Nov. 1959; no. 7, p. 116-121, 5 logs, 
Dec. 1959, 5 refs. 


A brief description of the various muds is accom- 
panied by explanation of the effects they have in dril- 
ling and the types of logging devices which are 
necessary for securing desirable data. It is apparent 
that several different scientific logging devices are 
necessary and very important. Improving our oil 
search has brought intensive scientific applications. 
Electrical logs are now most important. Geological 
use involves complex fluids at various depths, tem- 
peratures, and pressures plus filtering, plastering, 
and fluid loss problems. Drilling muds are water 
base or oil base, should have good resistivity, 
optimum SP ratio of about 5, and pass suitable cur- 
rent from electrode to formation. Mud and its 
environment vary physically, but resistivity de- 
creases with increase of temperature, salinity, and 
pH. Using fresh water phosphate mud in tempera- 
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tures below 180°F. or caustic-quebracho at higher 
temperatures allows accurate interpretations with 
conventional logs. Salt water mud for evaporite 
sections must use laterolog, microlog and gamma 
ray combinations to avoid distortion of conventional 
logs. Calcium- and starch-bearing fluids for deep 
drilling have low resistivity which masks the pay 
zones except on microlog, laterolog, and gamma 
rays, but are useful in thick shales or areas of high 
pressure or water loss. For close-to-gage holes, 
mud with good resistivity containing "gyp"or calcium| 
sulfate is favored. Oil emulsion (stable oil) muds 
reduce bit wear, torque, and caving, retain the 
same electrical character as water base but often 
hide the presence of formation oil on conventional 
logs. Oil base muds are used for workovers, 
perforating , and evaporite sections. They vary fror 
almost no water to "inverted emulsions" with 20 to 
70% water, are nonconductive, and require induction | 
gamma ray logging. Sodium silicate muds for 
controlling high pressures, salt water, and heaving | 
shale have very low resistivity, minimum density of 
12 1b., high fluid loss, and are very expensive. A | 
mud especially useful for the particular needs of | 
drilling and which will be satisfactory for securing | 
logs needed in geological interpretation should be 


efully selected at the start of the drilling work.-- 
{. Willson. 


485. Rolfe, Bernard N. CLAY SEDIMENTOLOGY 
AN BE USEFUL EXPLORATION TOOL: World Oil, 

149, no. 5, p. 150-154, port., 2 illus., 2 profiles, 
graphs, table, Oct. 1959. 


This brief discussion indicates the possibilities of 
ing clay characteristics to help determine oil 

urce rocks, correlation points, and other uses in 
il’finding. Although the several groups of clay 
minerals can be distinguished by composition, mor- 
ology, and physico-chemical properties, there is 
ed for discretion, as at present the use of X-ray 
diffraction is over extended. Clay minerals are 
‘composed of 2 principal building units; they are gen- 
ally hydrous-alumino-silicates, platy in shape, 

and plastic when wet. Weathering develops clays 
according to climate, parent rock, topographic 
relief, biologic activity, and time. Transport af- 
fects clay products chemically and mechanically 
}perhaps more than deposition, when dispersion re- 
sponses to exchange ions, hydraulics, agitation, and 
Particle size are determinants. It may be possible 
to estimate oil possibilities of areas through environ- 
‘mental studies and hydrocarbon source data from 
clay determinations. --K.M. Willson. 


2-486. Hill, Gilman A. EFFECT OF HYDRODY- 
NAMICS ON BARRIER TYPE TRAPS: Alberta Soc. 
Petroleum Geologists, Jour., v. 7, no. 12, p. 279- 
281, Dec. 1959. 


The field mapping of formation-water pressures 
and salinities, together with theoretical and experi- 
Mental research, has demonstrated that strong 
hydrodynamic gradients can be caused by differences 
‘in a) water salinity, b) oxidation-reduction potential, 
c) temperature, and d) topographic elevation. Signif- 
icant differences in 1 or more of these parameters 
occur in almost every geologic province. Regional 
hydrodynamic maps constructed from accurate 
/bottom-hole pressure data must be prepared in each 
area to determine if significant hydrodynamic or 
nearly hydrostatic conditions exist. Many areas 
having an essentially flat topography are found tohave 
very strong hydrodynamic gradients. 

The ability of a trap barrier to hold a substantial 
oil column is often primarily dependent upon the 
hydrodynamic pressure gradient. Reservoir pinch- 
outs or terminations by facies change, cementation, 
unconformity, or faulting often have the capacity to 
trap, under hydrostatic conditions, only 5 to 50 ft. of 
oil column before the capillary pressure exceeds the 
barrier entry pressure and causes oil to leak through 
the barrier. Under hydrodynamic conditions, this 
oil-holding capacity of a trap barrier may be 1) de- 
creased almost to zero if the water flow is updip, or 
2) increased to several hundred or a few thousand 
feet of oil column if the water flow is downdip. 

For example, every 10-p.s.i. drop in pressure 
across the stratigraphie oil accumulation can increase 
(or decrease) the oil-holding capacity of the barrier 
by about 100 ft. for a medium-gravity oil in brackish 
formation water. The velocity of water flow through 
typical stratigraphic-trap pinchouts necessary to © 
cause this hydrodynamic control of stratigraphic oil 
entrapment is only about 1.0 to 0.1 in. per year. 
Fluid-flow models projected on the screen are used 
to demonstrate these hydrostatic and hydrodynamic- 
trapping capacities for stratigraphic-, unconformity~ 

and fault-trap barriers. 
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Most shales and other fine-grained sediments are 
normally water wet, and consequently any oil or gas 
from the adjacent reservoir rocks will not enter 
until the capillary pressure exceeds the entry pres - 
sure of these sediments. However, some shales are 
found to be preferentially oil wettable and will im- 
bibe oil from adjacent reservoirs until either a) the 
shales are nearly oil saturaied, or b) the reservoirs 
are barren of oil. Some gas provinces devoid of 
liquid hydrocarbons and other oil-lean areas may be 
the result of preferentially oil-wettable shales. Some 
research suggests that the clay-mineral exchangeable 
cations, which are in equilibrium with the formation 
waters, may substantially affect this wettability 
relationship. C-Mg-dominant waters would tend to » 
make a shale oil wettable, and Na-dominant waters 
would tend to make it water wet. The preferential 
wettability may vary throughout geologic history and 
thereby substantially affect the migration, accumula- 
tion, and preservation of oil. 

The practical applications of these hydrodynamic 
and wettability factors to guide oil-exploration pro- 
grams and to evaluate specific prospects are empha- 
sized. -- Auth. 


2-487. Busch, Daniel A. PROSPECTING FOR 
STRATIGRAPHIC TRAPS: Am. Assoc. Petroleum 
Geologists, Bull., v. 43, no. 12, p. 2829-2843, 7 
maps, sec., 5 profiles, diag., Dec. 1959. 


Many stratigraphic traps are related directly to 
their respective environments of deposition. An 
understanding of the depositional environment is 
essential to successful prospecting for oil or gas in 
this type of reservoir. Isopach studies of shale 
sequences directly above, or both above and below, 

a lenticular reservoir sandstone are of considerable 
value in reconstructing depositional environments. 
Variations in thickness of such shale intervals, 
either directly above a reservoir sandstone, or 
embracing it, are completely independent of present- 
day structural configuration. Isopach maps of such 
genetic sequences serve as realistic indicators for 
locating certain lenticular sands. Depositional 
trends of beach sands, strike valley sands, and off- 
shore bars are determined readily from such studies. 
Structure maps, constructed on a reliable time 
marker within the arbitrarily selected genetic inter- 
val, serve as a means of locating oil or gas accumu~ 
lation within any of these reservoir types. In all such 
studies electrical log data are essential since such 
genetic sequences seldom are named formational 
units. The thinner the genetic sequence the greater 
the necessity for accurate selection of correlation 
points on electric logs. 

Deltaic reservoirs are poorly understood and only 
recognized by the geologist. This type of reservoir 
is, nevertheless, abundantly preserved in the sedi- 
mentary section. Regional isopach studies of dep- 
ositional environment are a prerequisite for the 
construction of meaningful exploration maps of this 
type of reservoir. An understanding of the trends 
of distributary fingers and of the influence of differ - 
ential compaction in producing drape structures, 
likewise, is essential. -- Auth. 


2-488, Emery, K.O. THE SEA OFF SOUTHERN 
CALIFORNIA; A MODERN HABITAT OF PETROLE- 
UM: 366p., 248 figs. incl. illus., maps, charts 

(1 col., in pocket), secs., diags., graphs, 3itables, 
New York, John Wiley, 1960, approx. 850 refs. 


During the last 120 years more than 2500 scienti- 


fic articles have been published on various aspects of 
the sea floor, the water, and the marine life off Cali- 
fornia. Beginning about 1920 the average annual num- 
ber of articles has risen from 10 to 150, owing to in- 
creased awareness of the ocean and its resources. 
Altogether these publications have brought the state 
of knowledge of the submerged area off southern 
California to a very high level as compared to that 
of any other area of the ocean having a similar size 
and complexity. In view of the large number of 
articles having limited objectives, the abundance of 
unpublished material, and the rapidly increasing in- 
terest in marine studies and in recovery of offshore 
petroleum, it seems desirable to bring much of this 
material together in a single volume. Such a sum- 
mary of information may prove helpful to other in- 
vestigators working in this region. Knowledge of 
the interrelationships of geography and processes 
off southern California may also serve as a guide to 
what may be expected in other less well-known re- 
gions of the sea floor. 

The immediate concern of oil geologists is that 
of locating favorable sites of accumulation of petro- 
leum, but a thorough understanding of petroleum in- 
cludes background information on the manner of 
deposition and alteration of organic materials. Ac- 
cordingly, an attempt is made to describe the basic 
environmental factors of the region and to relate 
them to each other and, whenever possible, to the 
general problem of origin and accumulation of petro- 
leum, one of the most important resources of the 
region. In many respects the present sea floor ba- 
sins are similar to ancestral forms of several basins 
which have become filled with sediments and are 
now rich oil-producing areas on land in southern 
California. The similarities were recognized by 
several workers at about the same time: Trask in 
1932 for organic matter, Natland in 1933 for foram- 
iniferal ecology, and Reed in 1933 for structural 
geology. Since the time of these early publications, 
much additional material has been uncovered. 

Although the economic view is appreciated, the 
objective of this book is the integration of basic 
knowledge rather than the pointing out of prospective 
sites for mining or oil drilling. Little space will 
be used to describe methods of sampling because 
these are adequately covered in other works or can 
best be learned aboard ship.--From auth. pref. 
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2-489. McDonald, Dan T. UNDERGROUND 
STORAGE - THE LIQUID PETROLEUM GAS INDUS- | 
TRY'S STABILIZER: Alberta Soc. Petroleum Geol- 
ogists, Jour., v. 7, no. 12, p. 269-271,Dec. 1959. 


Because of seasonable demand it is necessary to 
store liquid petroleum gas. The most economical 
methods of storing are subsurface man-made cavernsé 
of 2 types, mined and leached. Construction and 
operation of the storage cavern near Hughenden, 
Alberta, leached out of the Elk Point salt beds, are 
described. -- Auth. 


2-490. Bell, Peter C. OFFSHORE DEVELOP- 
MENTS IN SOUTHWESTERN ONTARIO: Can. Oil & 
Gas Industries, v. 12, no. 7, p. 99-103, 6 illus., 
map, July 1959, 4 refs. 


In the past 2 years, work on the gas fields of 
southwestern Ontario has been extended widely in 
underwater areas, particularly in Lake Erie, and to 
a lesser extent in Lake St. Clair. Offshore gas 
fields, progress of offshore work, development 
during 1958, current developments, exploration 
methods, and drilling methods are discussed. Near- 
ly all survey work has been by gravity meter. New 


designs of floating-type drilling platforms are in use. 
--M. Russell. 


2-491. NORTHERN EXPLORATION: Can. Oil & 
Gas Industries, v. 12, no. 7, p. 55-98, illus., maps, 
diags., July 1959, refs. 


Oil and gas activity in Northwest Territories and 
Yukon Territory has developed at an accelerating 
pace during the past year. Favorable factors have 
included Canada's "Roads to Resources" program, 
the low cost of acreage in the northern areas, and 
the high potential of the large sedimentary area. To 
date approximately 80 million acres are under 
exploratory permits in the northern mainland areas, 
and applications for permits to an equivalent number 
of acres in the Arctic Islands are being considered 
by the Dept. of Northern Affairs and National Re- 


ces. Recent activity in the Arctic reflects 
studies made by the Geological Survey of Canada and 
ndependent companies. Suitable structures for 
and gas accumulation have been located, but their 
tential has yet to be determined. The 12 articles 
| this symposium are listed below with a brief 
ment on each. 
_ How to get an Exploratory Permit, p. 55-58. 
ghlights of recent amendments to the Territorial 
Lands Act aimed at encouraging and facilitating the 
_ search for oil in the far N. 
z. Company Interest Soars 1950-1959, p. 59-60. 
_ Listing of companies and individuals who have ac- 
quired permits on the mainland of the Canadian N. 
since 1950. 
_ Company Operations Expar.d Rapidly, p. 61-63. 
Examples of the extent and scope of operations of 


a 

_ several companies which have launched major pro- 
grams in the area. 

_ Pogontcheff, R. Y., A.J. Hodgson, and D.G. Stone- 


‘ 


-man. Shell Tackles Muskeg Problems, p. 64-70. 
Description of an experimental program for develop- 

- ing and evaluating equipment which would permit 

~ summer work in muskeg terrain. 

_. Skilling G.F. Muskeg Research and Vehicle 

_ Development, p. 71-74. Description of large pay- 

_load vehicles presently under trial. 

~ Nielsen, G.H. How to Survive in the Arctic, p. 75- 
76. Description of the Survival Training School 
program of the Royal Canadian Air Force. 

: Pallister, A.E. New Geophysical Methods 
Emerge, p. 77-79. Description of specialized pro- 
cedures developed to facilitate the work of geophys- 

_ical crews in the far N. Of particular significance 

- is the necessary precise timing of operations. 

~The Continental Shelf by Seismograph, p. 80-81. 
Description of offshore surveying techniques 

_ developed by Southwestern Industrial Electronics. 

A typical assemblage includes a recording boat, a 

-shooting boat, and a third boat for carrying supplies. 

Brechtel, Fred. C. Photogeological Maps are a 
Prerequisite, p. 82-86. When present contracts have 
been completed, all of Canada will have been verti- 
cally photographed. By using the aerial photos to 

_plot the obvious geology, adding the data from various 

airborne surveys, and by applying photogrammetric 

* techniques, maps can be prepared which will guide 
the exploratory activity of oil and gas companies. 

Fortier, Y.O. Geological Sketch of Arctic 
Archipelago, p. 87-92, 22 refs. Almost all of 
geological time is represented in the Canadian 
Arctic; Cambrian to Tertiary sediments have had 
/an aggregate thickness of 80,000 ft. and can be 
divided into 3 major geological regions: the Arctic 
lowlands and plateaus, the Innuitian region, and the 
Arctic coastal plain; of these the first 2 divisions 
merit the closest scrutiny for oil and gas. 

Chisholm, D.F. How to Drill through Glacial 
Ice, p. 93-95. A consideration of the various types 
of bits, an evaluation of thermal boring devices and 
methods of getting past moraine material contained 
in glacial ice. 

Helicopter Rigs Offer Advantages, p. 96-98. 
Description of the National Type 4-10 Helicopter ; 
Rig designed with a 5,000- to 10,000-ft. depth rating 
using a 4 1/2 in. drill pipe.--M. Russell. 


2-492. MAJOR DISCOVERIES SPUR HUGE PLAY 
IN CANADIAN NORTH: World Oil, v. 149, no. 7, 
p. 103-106, illus., 2 maps, table, Dec. 1959. 


About 70 ground parties in July 1959 explored the 
Canadian Arctic Islands and the northern mainland. 
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At least 7 rigs are expected to be at work there in 
1960. Applications for at least 95 million acres in 
the Arctic Islands by more than 25 different interests 
are being processed by the government for adapta - 
tion of the regulations. 

Two major discoveries have spurred this play. 
The first was a huge Devonian gas well in British 
Columbia near 60°N and the other, Permo-Carbon- 
iferous gas and oil close to the Arctic Circle in the 
Yukon. Arctic prospects include the Sverdrup area 
of piercement domes similiar to the Mexican Gulf 
Coast and the Parry Islands fold belt. This area has 
a favorable Cambrian to Tertiary sedimentary 
column of 50,000+ ft. The hazards of permafrost 
and muskeg are less than anticipated, while the 
cost of maintaining exploratory rights averages 95¢ 
per acre per year.--K.M. Willson. 


2-493. Troutman, Arthur, ed. THE ALASKAN 
OIL AND GAS HANDBOOK: 75p., 27 maps, 12 
secs., table, Austin, Texas, Oil Frontiers, 1958, 
refs. 


This reference manual is dedicated to wildcatters 
and presents for them summarized information on 
prospective oil and gas areas of Alaska. Geologic 
data is summarized, known structures and oil seeps 
are located, and statistics on 15 present or potential 
oil and gas fields are given. Lease status and 
procedure is summarized.--M. Russell. 


2-494. California, Dept. of Natural Resources, 
Division of Oil and Gas. SUMMARY OF OPERA- 
TIONS, CALIFORNIA OIL FIELDS. FORTY- 
FOURTH ANNUAL REPORT OF THE STATE OIL 
AND GAS SUPERVISOR: Its: v. 44, no. 2, 223 p., 
20 maps (9 in pocket), 18 secs. (16 in pocket), diag., 
7 graphs, 3 logs, tables, July-Dec. 1958, refs. 


2-495. Rarick, R. Dee. INDIANA'S DEEPEST 
EXPLORATORY WELL: State Geologists Jour., 
v. 11, no. 2, p. 51-52, Oct. 1959. 


Indiana's deepest oil well, Luther Brown No. 1, 
was drilled and abandoned in June 1959 at a depth 
of 6,806 ft. This well is located on the Dennison 
dome along the Mt. Carmel fault in S.-central 
Indiana, and penetrates a Paleozoic section and 
about 65 ft. of Precambrian rock which was cored. 
The processed data is on open file at the Indiana 
Geological Survey.--J. W. Koenig. 


2-496. Jewett, John M. HOW MAJOR GEOLOGIC 
FEATURES DEVELOPED IN KANSAS: World Oil, 
v. 150, no. 1, p. 119-124, 149, 7 maps, sec., Jan. 
1960, 6 refs. 


Kansas geology is relatively simple, with low 
dips, a few broad major structures, and a sedi- 
mentary cover up to 10,000 ft. thick, including 7 
large divisions of rocks with 2 unconformities of 
importance to oil (close of Devonian and end of early 
Pennsylvanian), although there are several other un- 
conformities. Principal pays are the Quartzite, which 
is Precambrian, Arbuckle (Cambro-Ordovician) Mis- 
sissippi lime, Kansas City~Lansing (Pennsylvanian) 
and Hugoton pays (Permian plus older) currently 
making 125 million barreis of oil and 600 billion cu. 
ft. of gas per year. In pre-Mississippian time the 
major structure was a broad arch diagonally NW. -SE. 
across Kansas with basins on each side. In post- 
Mississippian time the previous basin in the NE. 
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became a N.-S. uplift, while the previous arch in 
SE, Kansas became a basin. Regional tilting of 3 
or more periods affects the present attitude of the 
formations and structures without introducing much 
additional complexity.--K.M. Willson. 


2-497, Buchanan, Richard S. NEW ACTIVITY IN 
SOUTHWEST KANSAS-OKLA. PANHANDLE: World 
Oil, v. 149, no. 6, p. 113-116, port., map, Sec., 
Nov. 1959. 


This article describes the activity from a field 
development viewpoint. In northwestern Anadarko 
basin during 1959 following a huge lease play, more 
than 460 wells were drilled, based mostly on good 
subsurface control from existing wells and the push 
of short term leases. Multiple stratigraphic traps 
in 3 or more Paleozoic objectives at less than 8,000 
ft. are being explored on spacing of 640 acres for 
gas and 40 acres for oil. Portable rotaries in 30 
days or less usually set 13 3/8-in. protective casing 
and 5 1/2-in. production string using starch base 
mud carrying much lost circulation material. Most 
wells are swabbed in after a cable tool completion 
in 2 or even 3 horizons (pays). State commissions 
regulate operations, but contracts with gas pipe- 
lines relating daily takes to reserves are the actual 
control. The oil, 28-40 gravity, is trucked away. 
Maximum exploration and development for the next 
5 years is expected and doubtless forthcoming. -- 
K.M. Willson. 


2-498. Brundage, Harrison T. CENTRAL KEN- 
TUCKY ACTIVITY TO REACH RECORD HEIGHTS: 
World Oil, v. 149, no. 7, p. 98-101, 2 maps, log, 
table, Dec. 1959. 


Many operators flocked to Kentucky following dis- 
covery near Greensburg of a 200-barrel oil well from 
a Mississippian reef at 212 ft. depth. Vigorous wide- 
spread activity, mostly W. of the Cincinnati arch, 
for various Paleozoic objectives have resulted in 
important discoveries over Grayson, Simpson, 
Hardin, and Edmonson counties. Intensive leasing 
extends thru Allen, Barren, Warren, Monroe, Met- 
calfe, Green, Hart, Taylor, Graysona, Larue, 
Marion, Hardin, Meade, and Breckenridge counties. 
Greensburg field discovered in 1958 had a daily peak 
of 45,500 barrels in May 1959, decreasing thereafter 
to about 24,000 in Noy. with 15,000 acres proved, 
2,300 wells drilled, 200 cable tool rigs working, pay 
zones 10 to 30 ft. thick at depths of about 500 ft., 
and recoverable primary reserves of 42 gravity 
sweet paraffin crude of approximately 22 million 
barrels, one-half of which is already taken. This 
means 1,000 to 2,500 barrels per acre, or an average 
of about 1,500. Water with the oil is expected, and 
bottom hole pressure of 50 lb, is usual. Drilling 
practice is described. Drill costs run $8,000 per 
well completed to tanks or $4.00 per ft. Many Greens- 
burg leases are being traded because of various field 
problems.--K.M. Willson. 


2-499. Ells, Garland D. SILURIAN ROCKS HAVE 
OIL AND GAS POTENTIAL: World Oil, v. 149, no. 


4, p. 88-92, port., 3 maps, sec., chart, Sept. 1959, 
8 refs. 


Basal Salina (Silurian) rocks now productive in 
southwestern Michigan are a new target over most of 
the state. Devonian (Detroit River group) beds” 
truncate an erosional unconformity which exposed the 
full section of Salina rocks except those which are 
stratigraphic lenses or wedges of evaporites. Within 
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the Salina are 3 known pay zones, probable reefing, 
and perhaps more pays. Early regional pe 
pre-Ordovician, plunges NE. or basinward, the = 
Traverse (Devonian) oil structures trend generally i 
NW.-SE., and locally oil and gas pools in Salina r a) 
are associated with them, particularly in 2 notable ~ 
Salina fields - Salem which covers 5,000 acres, has 
30 gas wells and reserves of 72 billion cu. ft. and 
Overisel field with 38 gas wells, 6,000 acres, and 
60 billion cu. ft. of reserves. An area of nearly 
7,000 sq. mi. is underlain by Salina rocks which hav: 
been tested in very few places. Companies seem 
reluctant to explore here.--K.M. Willson. =| 


2-500. Ells, Garland D., and Robert E. Ives. 
SOUTH MICHIGAN'S OIL BONANZA: World Oil, v. 
149, no. 5, p. 136-140, 2 maps, chart. Oct. 1959. 


This trend covers a narrow 20-mi. stretch from 
Jonesville to Albion where 36 oil wells and 18 dry 
holes have been drilled since the discovery in June 
1958. An adjacent trend may exist from the indica- 
tions of an incompleted gas well. The Scipio dis- 
covery was a nontechnical location near which gravi 
indicated a northwestward plunging depression be- 
tween 2 highs. Subsurface has found fracturing and 
dolomite developed from the limestone in the depres- 
sion which is shallow 40 ft.). This provides a varia- ~ 
ble porosity trap in the Trenton (Ordovician). Some 
1,100 acres are proven in the 3, as yet undefined, 
fields. Wells average just under 4,000 ft. deep and ~ 
make 150 barrels of 42 gravity oil along with a 
regulated 200,000 cu. ft. of 850 BTU gas daily. Wells; 
take about 20 days to drill, cost approximately 
$50,000, and have an estimated primary recovery of 
7,000 to 10,000 barrels per acre. Excess gas-oil 
ratios and at least 1 wild gas well introduce some 
troublesome production problems. Extension of the 
trend southeastward from Scipio 5 mi. or more is 
presently expected by a drilling well.--K. M. Willson.: 


2-501. Kreidler, William Lynn. SELECTED 

DEEP WELLS AND AREAS OF GAS PRODUCTION 

IN EASTERN AND CENTRAL NEW YORK: New York: 
State Mus. & Sci. Service, Bull. no. 373, 243 p., 

4 maps (scale 1:250,000, in pocket), 4 tables, May 
1959. 


This publication summarizes the locations and 
logs of all available deep wells (Oriskany or deeper) 
in eastern and central New York. Tables are keyed 
to map locations and specific locations are given by 
county, township, latitude, longitude, and elevation. 
Elevations are given for key horizons and other 
pertinent facts are listed where possible. Wells for 
which sample cuttings are available for study in the 
Albany or Wellsville offices of the Geological Survey 
are so indicated. 

Recent expansion in drilling activities, both on 
land and in offshore areas of the Great Lakes, and 
developments in storage areas for natural gas and 
liquified petroleum products as well as other types 
of underground storage of chemicals and waste 
reflect a renewed interest in the gas and oil pro- 
ducing horizons of New York State. This publication 
supplies data which can be interpreted variously for 
different purposes, but in all cases, it supplies 
information to those persons interested in the sub- 
surface geology of New York State. 

This publication will be supplemented at a later 
date by a companion volume dealing with selected 
deep wells and areas of gas production in western 


New York.--New York State Museum and Science 
Service. 


02. Carlson, Clarence G., Wallace E. Bakken, 

Jack Kume. SUBSURFACE GEOLOGY AND 
ELOPMENT OF PETROLEUM IN NORTH DAKO- 
: Compass, v. 37, no. 2, p. 123-143,3 maps, 2 
ecs., 5 graphs, 3 tables, Jan. 1960, 26 refs. 


_ North Dakota became an oil state in 1951 with the 
liscovery of oil in the Nesson anticline in north- 
western North Dakota from rocks of Silurian, Devo- 
nian, and Mississippian age. The initial production 
was from rocks of Silurian age, but the Madison 
“group reservoirs of Mississippian age have been 
More productive, accounting for 98% of the oil pro- 
duction in North Dakota. Subsequent developments 
have also produced oil from rocks of Ordovician, 
-Pennsylvanian(?), and Triassic age. 
__ The Nesson anticline is the most important pro- 
‘ducing area in North Dakota, accounting for 95% of 
the production. The remainder of the production 
comes from N.-central to northwestern North Dakota, 
paralleling the Canadian border, and from the south- 
Western part of the state. The accumulations in the 
Nesson anticline area are primarily structural traps 
-wheréas the accumulations along the Canadian border 
are either stratigraphic or combination structural- 
stratigraphic traps. 
_ The stratigraphic column of North Dakota includes 
about 15,000 ft. of sedimentary rocks, with every 
“system of the Phanerozoic being represented. There 
are a number of unconformities present, but the 
major one is the pre-Mesozoic unconformity which 
‘truncates all Paleozoic formations. 
The present rate of production is about 1 million 
barrels per month. Exploration and development 
has exceeded the rate of production so the proved 
“reserves have been increased each year. The North 
Dakota success ratio for wildcat drilling has varied 
from a low of 3.6% in 1954 to a high of 17.3% in 1958. 
~The development drilling success ratio has varied 
from a low of 75% in 1958 to a high of 94% in 1954. 
The total drilling in the state has reflected the wild- 
cat success ratio rather closely thus far. Secondary 
recovery methods such as pressure maintenance 
programs are being started in some of the pools, and 
these programs are also adding to the proved re- 
-serves of North Dakota. -- Auth. 


2-503. Reeves, Corwin C., Jr., and J. Russell 
Mount. POSSIBILITY OF HYDROCARBON ACCUMU- 
“LATIONS ALONG NORTHERN FLANK OF MARIETTA 
SYNCLINE, LOVE COUNTY, OKLAHOMA: Am. 
Assoc. Petroleum Geologists, Bull., v. 44, no. 1, 
p. 72-82, 2 maps, 2 secs., 3 tables, Jan.1960, 12 
refs. 


The Marietta syncline is complementary to the 
Wichita-Criner Hills arch, one of the most prolific 
oil-producing areas of Oklahoma. The middle Penn- 
sylvanian producing sands of the Wichita-Criner 
Hills arch are present in the Marietta syncline and 
are separated from the pre-Pennsylvanian strata by 
an important unconformity. Oil shows have also been 
found in the pre-Pennsylvanian formations. The NE. 
flank of the Marietta syncline must be considered an 
unproved and virtually untested petroliferous prov- 
ince. The presence of a small producing field 10 
mi. SW. in the syncline proper, known reservoir 
strata, unconformities, and hydrocarbon shows 
should be enough to justify further exploration. -- 
Auth. 


2-504. Agnew, Allen F. SOUTH DAKOTA OIL / 
PROSPECTS BECOMING BETTER KNOWN: Worid 


a7, 


FUELS 


Oil, v. 149, no. 7, p. 112-115, illus., 2 maps. Dec. 
1959, 11 refs. 


The state is mostly untested in spite of over 350 
attempts. Many parts, especially extensions of the 
Williston Basin, offer possibilities for several types 
of accumulations in rocks of Paleozoic and Mesozic 
ages. Systematic geological and geophysical work 
may need added new techniques and methods to make 
the search successful. A map of the state outlines 
the various provinces and Precambrian outcrops. 
Another, of the SW. portion, shows character and 
penetration of many tests. Early, expensive but 
successful tests in Buffalo field have been added to 
by recent extension drilling with somewhat better 
results. Most tests inthe Black Hills province stopped 
without testing the Paleozoics. The Kennedy basin 
has a thick clastic section below Morrison as shown 
by 2 tests. Sioux Ridge Precambrian reportedly had 
gas and oil shows, and an interesting Paleozoic 
section is present in the area called Forest City 
basin.--K. M. Willson. 


2-505. OIL AND GAS LAWS IN TENNESSEE: 
Tennessee, Dept. Conserv., Div. Geology, Inf. 
Ciress3) 11.1959 


In general, present oil and gas laws in Tennessee 
concern powers and duties of the oil and gas board 
and some specific powers of the supervisor of the 
board; fees for drilling and privilege taxes on produc- 
tion; casing and plugging; and penalties for violations. 
--R.J. Floyd. 


2-506. Lambert, Don E. NEW FIELDS SPUR GAS 
SEARCH ALONG TEXAS GULF COAST: World Oil, 
v. 149, no. 4, p. 113-114, 117, map, graph, table, 
Sept. 1959. 


Two fields near Port Arthur have found a gas re- 
serve of approximately one trillion cu. ft. since 1957. 
There are 30 wells covering 4,000 acres which average 
3 million cu. ft. of gas and 200 barrels of 48 gravity 
condensate producing from 10,000 +ft. They cost 
some $300,000 each and take about 40 days to com- 
plete. Major faults, lensing, and stratigraphic 
conditions combine in making the structures, Al- 
though 10 unsuccessful attempts have been made to 
find other fields in this trend, operators are contin- 
uing undaunted.--K. M. Willson. 


2-507. WHAT'S AHEAD FOR DEEP EDWARDS 
PLAY?: World Oil, v. 150, no. 1, p. 136-138, 142, 
map, sec., table, Jan. 1960. 


This article describes a trend of production (10 
fields including 2 major discoveries) extending from 
Lavaca, Texas, over 6 counties to the Mexican bor- 
der with Edwards Lime pay (Comanchean) 10,000 to 
nearly 15,000 ft. deep which has been developing 
since 1955 with 2 fields recently, and at least 3more 
potential discoveries. The fields often are faulted 
closures, have good size (5,000 acres), with wells 
which map up to 600 barrels of oil or 100 million cu. 
ft. of sour gas having initial pressures of about 500 
lb. from zones 50 to 300 ft. thick, costing about 
$200,000 to a depth of 10,000 ft., and having a ready 
market with only the usual difficulties of operation. 
Pays in Carrizo-Wilcox (Eocene) are also present, 
often but not always within the same production limits 
along the trend, while other objectives exist (Frio - 
Oligocene) in zones roughly parallel and close to or 
overlapping this trend. Much wildcatting and devel- 
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continue in the future.--K.M. Willson. , 


2-508. Haught, Oscar L. OIL AND GAS IN SOUTEH- 
ERN WEST VIRGINIA: West Virginia Geol. & Econ. 
Survey, Bull. no. 17, 34p., 8 maps (1 col., scale 
1:250,000), 1959. 


A brief report on oil and gas developments in the 
part of West Virginia S. of the Kanawha and New ‘ 
rivers. It includes a summary of local geology, dis- 
cussions of productive areas of individual sands and 
of important oil fields, also of prospects for future 
developments. The large map shows oil and gas 
fields, structure on Berea sandstone, isopachs of 
Devonian shale, of Greenbrier series, and of Pocono. 
--Auth. 


2-508. Moore, Carl A. VAST MARINE BASINS 
BEING EXPLORED IN SOUTH AMERICA: World Oil, 
v. 149, no. 4, p. 78-82, illus., T maps, Sept. 1959. 


This is the first of a series of 4 articles con- 
cerned with specific oil prospective basins in South 
America. 

Six maps are presented showing ancient sea bor- 
Gers at various stages throughout sedimentary histo- 
ry from lower Paleozoic to present and indicating 
types of deposits, also including brief data on shields 
and cordillera. Lower Paleozoic beds have not been 
considered prospective. They occur only N. of 
central Argentina and northward from Peru across 
Columbia and in only the western part of Venezuela. 
Significant production has been found in Mesozoic 
uillites associated with dark marine shales. Follow- 
ing the Triassic there was some realignment and 
westward Continental tilting. A major sea advance 
occurred in the Cretaceous, with extensive deposits 
of marine shale, lime, and sandstone which are oil 
source, reservoir, and accumulation rocks. 

During the Tertiary the Andes were emplaced, 
and the shields were locally covered with nonmarine 
sediments. This was followed by great extrusive 
and intrusive igneous activity and later by nonmarine 
clastic outwash material. Tertiary time also fur- 
ni d the great producing sections of Venezuela. -- 
K, M. Willson. 


2-510. Moore, Carl A. NEW INTEREST IS DE- 
VELOPING IN ARGENTINA'S OIL BASINS: World 
Oil, v. 149, no. 5, p. 155-158, 5 secs., Oct. 1959. 
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1959. Thick Mesozoic-Tertiary sediment fills a 
basin where there is a Triassic lava bl Or 
for bidding. Rio Colorado's 7 million acres are 
under exploration contract to Shell. Nirihuau basin 
is a small, unproved area with reported seeps. The 


good; studies point to more possibilities. = 
Uruguay's possibilities are in the Parana basin. 
Paraguay has no production, but testing is being done 
in the northwestern part where there are some 
ibilities. Chile has several fields near Tierra 

del Fuego which produce from the Cretaceous at _ 
7,000 ft. or less, and there is some exploration in 
northern Chile in Jurassic and younger beds.--K. M. 
Willson. 


2-511. Moore, Carl A. OIL SEARCH UNDER WA 
IN VAST INTERIOR SOUTH AMERICA: World Oil, 
v. 149, no. 6, p. 150, 152,154,156, 6 secs., Nov. — 
1959. 


Government exploration of Brazil is only well 
begun. Production beginning in 1940 now totals a 
40 million barrels, including 18 million in 1958. The 
Bahia coastal area contains most reserves (about 
million barrels) and 4 fields producing oil from 
2,000-5,000 ft. on both structural and stratigraphic 
traps. Surface geology was used first, and is now 
supplemented by geophysics. Seven to 15,000 ft.of 
Cretaceous and Tertiary sediments are present above ? 
the basement Precambrian in this Bahia area. Four _ 
other areas (Maranhao, lower Amazon, Parana and | 
upper .Amazon) are being explored for Paleozoic | 
formations. Tar sand occurs in Parana area where i| 
there is also 5,000 ft. of a Tertiary diabase. All | 
areas have some parts covered with later sediments 
on Paleozoics, and the usual structural forms are 
widely present with the most complex in the upper 
Amazon area. = | 

Bolivia began production in 1929; today the country | 
is exploring complex folds along the E. slope of the _ | 
Andes. Production totals about 22 million barrels, . .| 
17 million from Camri field, Devonian pay, 1,500- 
6,000 ft. deep. Surface and geophysical work has 
found and developed 11 producing areas and some 
100 potential untested features. Reserves are esti- — 
mated at 75 million barrels. : | 

Peru began producing, the first in South America, | 
before 1890; cumulative production now, principally ~ | 
from NW. Peru, is about 1/2 billion barrelsfrom ~~ 
complex Eocene traps located on both sides of the | 
Andes. Reserves are estimated at 400 million bar- ~ 
rels. Major oil production comes from Devonian 
and glacial Permo-Carboniferous. La Brea field has 
produced 400 = million barrels of 36 gravity Eocene 
oil from about 3,000 ft. Many companies will dili- 
gently explore their numerous concessions on the 
array of attractive structures which have good 
probabilities of success.--K.M. Willson. 


2-512. Moore, Carl A. PROSPECTS VARY 
WIDELY IN NORTHERN SOUTH AMERICA: World 


Oil, v. 149, no. 7, p. 130-141, 10 secs., Dec. 1959, 
12 refs. 


Ecuador's cumulative production of 70 million bar= 
rels, beginning in 1917, has had 25+ million reserves 
from the coastal area Eocene and Cretaceous. Ancon 
field has daily 6,300 barrels and 60 million cumula- 
tive of 37 gravity oil. Future areas are Esmeralda 
along the coast and eastern Ecuador, with Cretaceous 


tives. 
lombia, second in South American production, 
ted in 1921, has a cumulative of 840 million bar- 
and reserves of 650 million barrels. De Mares 
cession with 475 million barrels from Eocene- 
igocene and Barco concession E. of the Andes in 
acaibo basin with 122 million barrels are princi- 
ils, though Palagua-Velasquez produces 30,000 
ily. Future is bright, with good laws, production, 
dd numerous good potential prospects in 3 areas. 
ere are favorable N. Coast multiple Cretaceous 
Tertiary traps offering major accumulations. 
1€ western Coastal area offers traps with 30,000 + 
of Tertiary-Cretaceous section. Llano-Apure 
sin is all favorable territory, with Paleozoic, 
sozoic, and possibly Tertiary traps. Coqueta 
‘basin, a twin to and S. of Llano-Apure, is masked 
by Amazon River deposits. Venezuela has produced 
11% of the world's oil - 12 billion barrels - and has 
reserves of 17+ billion. Orinoco basin between 
morthern ranges and Guiana shield has Cretaceous, 
Oligocene, and Pliocene production. Barinas-Apure 
‘basin with much production from Cretaceous-Eocene 
pays and additional prospects in the Paleozoic is 
‘enhanced since completion of the pipeline to Puerto 
Cabello. Maracaibo basin produces 70% of Venezue- 
tan oil, chiefly Tertiary, but some Cretaceous and 
‘some possibly from the Paleozoic.--K. M. Willson. 


2-513. Ohio, Dept. of Industrial Relations. ANNU- 
AL COAL AND NONMETALLIC MINERAL REPORT, 
WITH DIRECTORIES OF REPORTING FIRMS FOR 
958: 332 p., 8 illus., 4 maps (1 fold.), 2 charts, 2 
graphs, 58 tables, [Columbus ?] 1959, refs. 


This annual report of the mining industry of Ohio 

presents production statistics, employment and wage 

data, and other pertinent information of value to the 

industry, to companies contemplating expansion, and 

to new companies seeking to relocate. A comparison 

of 1958 tonnage data with those of the previous year 

_ shows that coal output dropped, but not to any large 

- degree; that the production of gas and oil increased 
slightly; and that more sand, gravel, sandstone, and 
“gypsum were mined. 

In 1958 the raw minerals mined in Ohio were 
valued at approximately $244,000,000. Some 21,000 
~ workers were employed in this industry. The statis- 
tics contained in this report represent close to 100% 

of the state's mineral output. --From foreword. 
Six articles are included in the report: "Mining 
Activities in Brief, Ohio 1958" by Domenic Stanchina; 
"Coal Geology as an Aspect of Coal Research” by 
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George Denton; "Amended Reclamation Act Sets 
Another Milestone" by Dwight P. Miller; "Coal Pro- 
duction in Ohio, 1958" by Hazel Kefauver; "Summary 
of Oil- and Gas-Well Drilling Activities in Ohio 
During 1958" by George G. Shearrow; and "Industrial 
Importance of Nonmetallic Minerals to Ohio" by Karl 
Hoover. 


2-514. Luther, Edward T. THE COAL RESERVES 
OF TENNESSEE: Tenn. Dept. Conserv., Div. Geolo- 
gy, Bull. 63, 294p., 4 illus., 1959, 58 refs. 


The coal reserves of Tennessee are contained in 
rocks of Pottsville (Lower Pennsylvanian) age in the. 
Cumberland Plateau physiographic province. The 
Tennessee part of the Cumberland Plateau, an area 
of almost 5,000 sq. mi. includes parts of 22 counties 
and extends diagonally across the state from Georgia 
and Alabama on the SW. to Kentucky and Virginia on 
the NE. 

Pennsylvanian rocks in Tennessee consist almost 
entirely of clastics, with coal beds and thin, dis- 
continuous limestone beds comprising a very small 
percentage of the whole. These strata represent a 
composite thickness of more than 4,000 ft. 

Structurally, the plateau consists of broad areas 
of flat-lying or gently dipping rocks separated by 
narrow zones of rocks intensely disturbed by thrust 
and tear faults and sharp folds. 

The methods of obtaining coal reserve data in this 
report are adaptations of those used by the U.S. 
Bureau of Mines and the U.S. Geological Survey for 
similar studies. This study differs from most coal 
reserve studies in that emphasis is placed on re- 
coverable reserves, which are considered to be those 
reserves in beds thicker than 28 in., with allowance 
made for mining losses. Conservative premises 
were used throughout so that the resulting reserve 
figures may be considered as the minimum known 
recoverable coal reserves in Tennessee as of 1959. 

The total known recoverable reserves of coal 
in Tennessee, as of 1959, are 1,039,456,000 tons, 
based on a minimum seam thickness of 28 in. and a 
minimum recovery factor of 50%. The Sewanee coal 
has the largest known recoverable reserves of any 
seam, totalling 187,695,000 tons located in 13 coun- 
ties. The largest known recoverable reserves for 
any county, 288,622,000 tons, are in Campbell Coun- 
ty, distributed among 17 seams. 

Results of this study show that reserves of coal 
in Tennessee are ample for the foreseeable future, 
but much smaller than had been estimated previously. 
--Auth. 
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See also: Geologic Maps 2-266. 


2-515. Parrott, W.T. THE ANNUAL SYMPOSIUM 
ON GEOLOGY AS APPLIED TO HIGHWAY ENGI- 
NEERING: State Geologists Jour., v. 11, no. 2, 

p. 47-48, Oct. 1959. 


The annual symposium on geology as applied to 
highway engineering was begun in 1950 by a group of 
Virginia geologists and highway engineers. Interest 
in the symposium grew rapidly and participants now 
represent most of the United States’ geographic area. 
--J. W. Koenig. 


2-516. Hemstock, R.A. MUSKEG - A REVIEW 
OF ENGINEERING PROGRESS: Can. Surveyor, V. 
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14, no. 10, p. 470-477, 3 tables, Oct. 1959. 


From an engineering standpoint it would appear 
that rather good progress has been made in dealing 
with muskeg ever the past 10 years. . A classification 
system has been devised and found satisfactory 
across Canada. Methods are available to allow 
interpretation from aerial photographs, and this is 
a most important way of mapping the Canadian north. 

Engineering studies have been started, and at 
least some of the evidence points to the probability 
that the soil mechanics approach will provide much 
needed answers. 

In the field of vehicle design it has been shown 
that muskeg behaves like snow or soft ground and 
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that rational vehicle design is possible. Further- 
more, there has been a vast improvement in vehicles 
in the past 3 or 4 years, and it is possible that 
satisfactory vehicles in all sizes up to 20-ton capaci- 
ty will be available soon. : 


Work in muskeg areas is still very costly despite 


the progress apparent in the last few years. This 
condition is expected to remain with us even through 


15. MISCELLANEOUS 


2-517. Richards, Horace G. THE STORY OF 
EARTH SCIENCE: 169 p., illus., Philadelphia, J.B. 
Lippincott, 1959, 24 refs. 


Three phases of earth science - rocks, fossils, 
and minerals - are presented for the layman who 
desires to learn the elementary aspects of the field 
and to start a collection. Mineralogy and paleontol- 
ogy are emphasized. The extent of coverage is as 
follows: the 3 major divisions of the earth, atmos- 
phere, hydrosphere, lithosphere; geological history, 
what constitutes a fossil; a fossil collection; how 
fossils interpret geological history, geologic time- 
table, the eras; fossil invertebrates, the major 
phyla; fossil vertebrates, the 5 classes of chordates; 
fossil plants, 8 major groups; sedimentary rocks; 
igneous rocks; metamorphic rocks; minerals, prop- 
erties and classification criteria; a mineral collec- 
tion; some typical minerals, description of 41 
major minerals.--M. Russell. 


2-518. Collins, Virgil A. DALLAS' CHALK HILL: 
Gems & Minerals, no. 266, p. 42,44,46, illus., map, 
Nov. 1959. 


Popular style, nontechnical article on collecting 
experiences chiefly valuable for the map and direc- 
tions to the collecting areas. Shark and skate teeth, 
ammonites, shells, crabs, and other marine fauna 
are available; also geodes containing selenite, cal- 
cite,-marcasite. The collecting area is adjacent to 
the western city limits of Dallas, Texas.--J. A. 
Sinkankas, 


2-519. Eiseman, Fred. B., Jr. THE HOPI SALT 
TRAIL: Plateau, v. 32, no. 2, p. 25-32, 6 illus., 
Oct. 1959, 10 refs. 


The Hopi Indians make special trips to the vicin- 
ity of the Grand Canyon to gather salt for culinary 
and religious purposes. This reports a visit to the 
deposit. Precise location is not given in order to 
protect the site from tourist vandalism. The salt 
coats the cliffs to a height of 50 ft. along the banks 
of the Colorado River for as far as one can see from 
the gathering spot. Analysis of the salt shows NaCl, 
64.20%; Na2SO4, 18.04%; SiOo, 8. 66%; MgSO4-7H 90, 
3. 14%.--M. Russell. 


2-520. Stauffer, Robert C. "ON THE ORIGIN OF 
SPECIES": AN UNPUBLISHED VERSION: Science, 
v. 130, no. 3387, p. 1449-1452, illus., Nov. 27, 
1959, 6 refs. 


This article is a survey of the work which Darwin 
did, that led to his publishing the controversial 
volume On the Origin of Species. This volume, pub- 
lished in 1859, is actually an abstracted, somewhat 
popularized version of a long detailed work begun in 
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further improvements. Vehicles are more costly t 
run, roads are more costly to build on muskeg, and 
the economics of any operation must allow for this. 
Nevertheless, the fact that muskeg is no longer a i 
complete barrier in summer and that methods and I 
machines are available that allow work on muskeg _ 
throughout the year is a very definite step forward. | 
The resources of the north will make the added cost 
and effort worthwhile. --Auth. concl. | 


1856. The author notes Darwin's concept "species © 
are not immutable" was already formed in 1844, and 
was communicated to a number of his friends over 
the following years. In an interchange of letters witl 
the biologist Wallace (1857), Darwin described some 
of his ideas and observations. Not long afterward 
(1858) Wallace wrote to Darwin agreeing with him, 
elaborating on some of the ideas, and also informing 
him of his intention to write a book on just this sub- 
ject. This apparently precipitated Darwin's writing | 
of the less detailed, fourth version, of his scholarly 
"Origin." 
The author, who is at present writing a book ona > 
portion of the more detailed third version (until now | 
unpublished and still in Darwin's own hand), states 
that the impact of the work of Linnaeus on Darwin's 
theory of evolution has long been overlooked. Fur- 
thermore, the flamboyant issues that political and 
economic conservatives raised at that time would 
have been largely avoided, if the complete, detailed 
version had been published.--C. W. Schreiber. 


| 


2-521. Plochmann, George Kimball. DARWIN OR 
SPENCER?: Science, v. 130, no. 3387, p. 1452- 
1456, Nov. 27, 1959, approx. 25 refs. 


The author describes the semantic difficulties 
raised in Herbert Spencer's approach to the problem 
of origin and change of a species. Spencer involved 
his argumentative approach with a mixture of physics 
mathematics, biology, metaphysics, and ethics. 
Darwin, on the other hand, worked from the stand- 
point of a biologist and geneticist, and maintained a 
cautious silence in the realms of physics, chemistry, 
and mathematics. Spencer's lack of well defined 
taxonomic descriptions for the groups of plants and 
animals that he dealt with, and his involvement with 
nonbiological reasons and predictions for biological 
phenomena, have left his work far less useful for the | 
present-day approach to these problems than that of 
Darwin.--C. W. Schreiber. 


2-522. Bishop, Margaret S. SUBSURFACE 
MAPPING: 198 p., approx. 90 figs. incl. maps, 
secs., diags., graphs, tables, New York, John 
Wiley, 1960, approx. 300 refs. 


This book discusses the special facets of geology 
that are used in solving problems of the subsurface. 
It stresses the importance and stature of subsurface 
contributions to geology, especially the depth and 
scope of the knowledge that is the result of drilling 
for oil. 

Whether working with broad or detailed problems 
of geology the subsurface geologist is constantly 
dealing with special combinations of variables that 
are not discussed in the literature. The purpose 


oe this book is to suggest an approach to the prob- 
ems. 


An understanding of sedimentation, stratigraphy, 
i structure is necessary for interpreting the 

iety of geological maps that are used in subsur- 
> problems, and at least a basic knowledge of 
rsics is required in order to understand the geo- 
sical maps. Only the applications of principles 
> pointed out in this book. In some instances a 
re thorough discussion of some basic geology 
been omitted in the solution of a specific prob- 
n in order to avoid too many digressions from 
main theme of the book.--From auth. pref. 
Contents: Introduction to subsurface mapping, 
paration of contour maps, preparation of cross 
tions, topographic maps, terminology of strati- 
phic maps, structure maps, isopach maps, 

ies maps, Paleogeographic maps, geophysical and 
eochemical maps, map evaluation. 


523. Noma, Arthur A., and Michael G. Misulia. 
OGRAMMING TOPOGRAPHIC MAPS FOR AUTO- 
TIC TERRAIN MODEL CONSTRUCTION: Survey- 
& Mapping, v. 19, no. 3, p. 355-366, 2 illus., 

ags., Sept. 1959, 5 refs. 


[U. S.] Army Map Service requires highly skilled 
ersonnel and many man-hours of manual operation. 
“system approach to automatic terrain model con- 
| 


through the use of digital records. This program 


The present method of constructing terrain models 


Struction is described which automates the operations 


technique minimizes the basic readings and eliminates 


the laborious interpolative process required by using 
the UNIVAC to process and expand the data that are 
—. to obtain the desired topographic expres- 
Sion. These processed data are subsequently used 
to automatically control the cutting of the terrain 
model. -- Auth. 


2-524. Bukhnikashvili, A.V. THE TWENTY- 
FIFTH ANNIVERSARY OF THE GEOPHYSICAL 
INSTITUTE OF GEORGIAN S.S.R. ACADEMY OF 
SCIENCES: Akad. Nauk SSSR, Bull., Geophysics 
Ser., in translation, 1958, no. 10, p. 669-672, pub. 
Dec. 1959. 


’ The history of geophysical observations in Georgia 


§.S.R. is briefly traced. New developments in geo- 
physical science started after 1921. The Institute of 
Geophysics at Academy of Sciences of Georgian 
S.S.R. was organized in the 1930's. The original 
structure of the institute anticipated 3 departments: 
theoretical geophysics, experimental geophysics, 
and seismic service. Several changes in the ori- 
ginal structure have been made during the years. 
The basic direction of the scientific activity of the 
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institute since its organization is stated, and some 
accomplishments and present projects of the institute 
are discussed. The institute has contributed signif - 
icantly to the great expansion of geophysical litera- 
ture in Georgia.--L. M. Dane. 


2-525. Muilenburg, Grace. REPORT ON THE 
DULUTH CONFERENCE: State Geologists Jour., 
v. 11, no. 2, p. 49-50, Oct. 1959. 


A teaching resources conference was held in 
Duluth, Minnesota, for 6 weeks (summer 1959) for 
the purpose of providing material and guidance 
relating to the earth sciences for public school sci- » 
ence teachers. The conference was sponsored joint- 
ly by the American Geological Institute and the 
University of Minnesota and partly supported by 
National Science Foundation funds. --J. W. Koenig. 


2-526. Ahlquist, Gerald. AIR PHOTOGRAPHS IN 
YOUR TEACHING: Minnesota Jour. Sci.,v. 2, no. 
4, p. 28-33, illus., map, Apr. 1959, refs. 


The uses to which a natural science teacher can 
put aerial photographs are summarized. The dates 
and photo indexes for Minnesota county air photo- 
graphic coverage are given, and instructions as to 
where Minnesota air photographs can be seen and 
obtained are given.--M, Russell. 


2-527. Patton, John B. MEMORIAL FOR CHARLES 
FREDERICK DEISS: State Geologists Jour., v. 11, 
no. 2, p. 45-46, Oct. 1959. 


Charles Frederick Deiss was born March 18, 
1903, and died June 13, 1959, at age 56. He re- 
ceived his Ph.D. at the University of Michigan in 
1928, taught at Montana State University from 1928- 
1945, and from 1945 on he was Chairman of the Dept. 
of Geology at Indiana University and State Geologist 
of Indiana.--J. W. Koenig. 


2-528. Cook, Earl F. SINGLE PURPOSE WITH- 
DRAWALS AS A DANGER TO NATIONAL RESOURCE 
SECURITY: State Geologists Jour., v. 11, no. 2, 

p. 53-56, Oct. 1959. 


Withdrawal of large areas of public domain from 
productive use, such as mineral exploration and 
development, for semi- or nonproductive purposes 
such as wilderness preserves and military reserva- 
tions, has increased in recent years and is tending 
to hinder normal development of potential mineral 
resources of the United States at a time when they 
are rapidly becoming a critical factor in the national 
economy.--J. W. Koenig. 
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